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PREFACE. 

The purpose of these papers, originally prepared for the 
Journal of the Military Service Institution, and repub- 
lished by direction of the Chief Signal Officer of 'the Army,, is 
to endeavor to present a survey of the field opened by modern 
science to a corps entrusted with the service of military lines of 
intelligence, now technically called Lines of Information. 

If it appears that the conclusions arrived at are based 
upon ideal rather than probable conditions in regard to numbers 
and completeness of organization, not only of signal troops, 
but of armies in the field and of a future coast defense — upon an 
ideal, indeed, that may never be realized in the United States; 
it should be remembered that these conditions are meant to de- 
fine the superior limitations of the problem presented, and that 
they are, therefore, those which should govern its ultimate 
solution. They outline the whole from which a necessary part, 
commensurate with existing conditions, may be subtracted. The 
scope and value in military affairs of the lines of information 
of the future can hardly now be measured ; and perhaps no' branch 
of the military art offers a wider field for development than 
that of the service of intelligence. In the hope that the follow- 
ing contributions may assist in this development, they are sub- 
mitted to signal-officers and to all others interested in the sub- 
ject of the Transmission of Military Information. 

Governors Island, N. Y., 
March 15, 1908. 
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ANY as have been the changes that applied 
science has effected in civilized life during 
the past hundred years, no single one has been 
more revolutionary, perhaps, than that which has 
taken place in the transmission of human thought. 
A century ago the great semaphore system of 
France marked probably the farthest advance in 
the world's telegraphy, whereas to-day we put a 
girdle of thought around the earth in the twin- 
kling of an eye ; our uttered words pass beyond the 
range of sight or sound almost beyond the limit of years, and 
space and time have in this sense been annihilated. 

That the change has been due to electricity is known to us 
all ; yet who stops to realize, as he sends his voice over a thousand 
miles of distance, or receives in his comfortable office a message 
from some troubled ship at sea ; or at a national capital reads the 
incidents of a battle almost as they occur on a foreign field, that 
at a time well within the memory of living men these things were 
not only impossible but were undreamed of. Indeed, until the 
first message of the Morse telegraph passed from Washington 
. to Baltimore in May of the year 1844, intelligence was conveyed, 
if we neglect messages and messengers, much as it had been con- 
veyed between men since the dawn of history. That the in- 
fluence of this change has been as extended in war as it has in 
peace is perhaps too much to say, since peace is construction, 
war destruction ; but that the value of the change is the greater 
in war is as sure as that the need is greater. If proof of this 
value is necessary, we have only to recall Shafter's communica- 
tion at a critical moment with the White House from the field 
at Santiago, or the extent of Kuroki's fighting line made possible 
by electricity. It should seem that this force, applied to the trans- 
mission of thought, marks something new under the sun. Fif- 
teen of the decisive battles of the world were fought before its 
advent. 



*The word "intelligence," being of broader scope and including in its meaning the 
word "information," was employed in this paper when first published. But the expression 
"Lines of Information" has come to have an authoritative technical meaning, and has 
therefore been substituted. 
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But in war, as in peace, changes in the manner of transmitting 
thought — with all that this implies — have not been due to elec- 
tricity; alone ; chemistry and the mechanical arts have, of them- 
selves, or in conjunction with it, done their part and given us 
the search-light, the heliograph, the acetylene lantern, rockets 
and many other useful devices. But all of this class are merely 
improvements upon former methods of signaling as old in prin- 
ciple as thought itself, if not as old as the hills. They belong in 
essence to the language of signs used by the savage as it has been 
used by mankind throughout the ages, from the soldier of to-day 
to the fighting man of the ancient world and those before him. 
Who, for instance, cannot see in the wink of the Ardois the 
gleam of the acetylene lantern, or in Cossack beacons the signal 
lights of the Greek general Polybius; in the heliograph a sug- 
gestion of the mirrors of Archimedes; in the rocket the cloud 
by day and the pillar of fire by night of the Israelites ? The wig- 
wag of the search-light recalls the waving of the Indian's lance,* 
the tree trimmed by a Filipino, its form outlined against the 
horizon, is a semaphore, and the clangor of the village fire-bell 
a harsh reminder of the tocsin of the middle ages. So the signal 
that Nelson's blind eye refused to see off Cape St. Vincent, the 
flagging of a railway train, or Corse's celebrated message from 
Altoona, and all non-electrical signals are as old in their origin 
as the flaming sword at the gate of Eden. 

With nations, advance in the mechanical arts of peace makes 
for fighting power in war, and it may be assumed that the ap- 
plication of science to the usual business of life not only multi- 
plies the comforts of man but tends to assure his safety ; con- 
veniences become scourges and the implements of progress be- 
come weapons of destruction; plow-shares are converted into 
swords, and pruning hooks into spears as well as the converse. 
It follows that the material equipment of a people is a guide to 
their fighting power; but it does not follow that it is the measure 
of this power, since money can purchase many things in the 
markets of the world in spite of international laws; and men, 
not guns or any other inanimate thing, are the final argument of 
kings. 

Perhaps this truth was never better illustrated than by the 
recent great struggle in the East, when a nation that had barely 
climbed to the edge of the plateau of modern civilization, and 

•The origin of the present system of motion signaling by wig-wag, as related in 
a sketch of the life of Gen. Albert J. Myer. 
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was provided, before the event, with few of the material aids to 
modern life, and of these almost none of its own devising, had 
yet in its preparations for war sucked the brain of the w^orld and 
carried on the struggle not merely in accordance with the highest 
standards of military art, but with the use of nearly every ap- 
proved application of science to warfare. The meteoric success 
of Japan, which seems to have been due to a combination of 
highest intellect in the few with brute fighting power in the 
many, teaches various lessons, not the least important of which 
is the extraordinary value of modern lines of military intelli- 
gence. In this war so important did the transmission of intelli- 
gence become that it is said of the great Japanese general, Kuroki, 
»the sound which interested him most was not that of firing, but 
the "click of the telegraph instrument which left nothing to 
the doubt of vision, but told him exactly what each unit was 
doing.''* And further, on the bloody field of Liao Yang, it is 
related of him that, "Meanwhile the Japanese general, he of a race 
that only a half century ago fought with. swords in battle where 
the leader must lead with his own fencing arm, sat in safety, 
with his staff around him, in touch with all his units, remedying 
errors and meeting situations as they appeared.'' To paraphrase 
the celebrated epigram of Balaclava — it is not magnificent but 
it is war — that is to say, it is a phase of war though not one 
that means there shall be no more a Richard Coeur de Lion, a 
Henry of Navarre, a Skobeleff, or a Sheridan riding through 
the pages of history. 

Considering the value of electrical methods of transmitting 
information shown in the i\siatic campaigns, and the use made 
of these methods by our own army in Cuba, the Philippines and 
in China, it should seem hardly necessary at this late day to 
dwell upon their importance. However, there are some officers, 
and good ones, who still think that the whole science of trans- 
mission of military information is summed up in a note-book and 
an orderly; and many of the younger men have never seen the 
telegraph work in the field and have rather less knowledge of a 
buzzer than of a catapult. But these are becoming exceptional, 
and it is probably safe to assume that every educated soldier of 
the younger school now understands the importance of the im- 
mediate transmission of intelligence. Indeed, without this, 

*Mr. Frederick W. Palmer, as quoted by Gen. A. W. Greely, then Chief Signal 
Officer of the Army, in a paper read, in 1905, before the Military Service Institution. 
Governors Island; at Liaoyang General Kuroki controlled the entire force by wire from 
his headquarters, twelve miles in rear. 
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modern armies can no more be controlled than can great railway 
systems, and a commander in the field remains blind and deaf, 
incapable of maintaining touch with the military conditions that 
surround him, and out of touch with his superiors and with those 
under his authority, upon whom he depends for the execution 
of his plans. The brain lacks the power to control because the 
lines of information, the nerveS of the army, are wanting. Time 
is the important factor in war, and to arrive first with the great- 
est number of men, and with the clearest understanding of the 
situation, is to succeed. The last, and often the first, of these 
conditions depends upon the intelligence communications of the 
army. 

Lines of information are no longer theoretical. Of therr^ 
a well-known authority on the subject remarks :* "Their practical 
operation is the story of the field duties of the American signal 
corps for six years past in China, Cuba, Porto Rico and the 
Philippines. Its work placed McKinley within five minutes of 
the south coast of Cuba. It first located Cevera's fleet, and first 
announced its destruction. At Santiago it stretched telephone 
wires along Shafter's front from San Juan Hill to Aguadores. 
In Porto Rico it opened up cables; and the telephones and 
sounders of its electric lines, keeping pace with every division, 
were in the forefront under fire. In China it followed Chaffee's 
columns, and, entering Peking on the heels of his victorious 
troops, kept alone the world in touch with the imperial city for 
a week. It repaired Dewey's cable at Cavite, and directed the 
fire of the Monadnock at La Loma. In the Philippines its ten 
thousand miles of constructed and maintained telegraph lines and 
cables connected all tactical points throughout the archipelago, 
whether in the field or camp, under fire or in quiet intervals; 
not only did its campaign work shorten the insurrection, but 
also its existence later rendered possible great reduction of forces 
without endangering peace, more than once saving a garrison. 

"It is, perhaps, not too much to claim that the energy and re- 
sourcefulness of the American Army initiated a new epoch in 
lines of information, when in the war with Spain it applied 
electricity to military uses on a scale and with a success hitherto 
unprecedented.'' 

Half a century ago rapidity of transmission of information 
was in general measured by the speed of couriers; distant move- 
ments were left to take care of themselves, or neglected on the 

*Major-General Greely here quoted in part. 
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part of the enemy, since, if discovered, they could only be re- 
ported after the event; immediate operations were limited; the 
chess-board was small. Now all this is changed, and it is not too 
much to say that electricity among the other vast alterations it 
has produced in modern life has cut deeply into the science of 
war. It is useless to say that great campaigns were success- 
fully conducted in the past without the aid of the telegraph ; so 
they were, and many of the greatest battles of the world were 
fought without the aid of gun-powder; but the mere existence 
of superior methods forces their use upon the soldier lest his 
enemy be better prepared than he. Nations fight on the plane 
on which they live, and of everything concerned with war and 
with the efficiency of armies it is true that the best, and only the 
best, should find a place. Weapons, ammunition, equipments, 
lines of information — all must be the best lest a club be placed 
in the enemy's hand, to his adversary's destruction. This is a 
truth that every soldier knows in general, but it seems worth 
while to repeat, that if a commander's service of information 
are better than those of his adversary, he possesses wider knowl- 
edge and superior control; he selects with certainty his ob- 
jective and arrives at it first; he perceives weakness before 
his own is discovered, or strength before his weakness is known ; 
he anticipates movements, alters dispositions, executes plans un- 
known to his enemy. In short, he commands the situation by 
force of superior knowledge, and never is it more true than in 
war, that knowledge is power. But the knowledge commended 
by the old adage is not merely of the kind that is laboriously ac- 
quired by study and experience, and akin, perhaps, to the wis- 
dom and understanding we are exhorted to seek, but of that 
ephemeral kind which relates to passing conditions, alters with 
them and changes from moment to moment as the shadows 
change. 

This kind of knowledge may be called information or intel- 
ligence regarding current events, and is the understanding upon 
which successful action depends, and without which few of the 
enterprises of peace or the undertakings of war can be brought 
to successful conclusion. The means of securing this knowledge 
are vital in modern life, and the systems of transmitting the 
information upon which alone it can be based have been called 
the nerves of the corporate body, an expression become as trite 
as it is true. In civil life these nerves are the press, the mails 
and electricity; in military affairs they are the lines of military 
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information, which in the service of the United States are es- 
tablished and controlled by a signal corps. 

In all this it is not the intention to refer to sources or 
character of information, since these are motley and of varied 
importance, and their value it is the privilege of superiors 
alone to weigh. It is merely lines of information that we are 
now considering, and of these it may be said that speed, accuracy 
and certainty are the cardinal factors. Of what use, for ex- 
ample, is the most important information delivered after the 
event ; instructions intrusted to a messenger shot on his way or 
captured and his message divulged ; of news from a prisoner or 
scout which arrives too late?* These mishaps, and worse, wait 
upon neglect of the service of the lines of information, and mis- 
haps in war spell disaster. It should be evident, then, that in the 
field the means of transmitting information must be the most 
certain, most accurate, most speedy and most suitable that can 
be devised. 

Great as has been the progress made during the past few 
years in the transmission of military information, that is, in the 
power to control and direct the fighting machine; yet it would 
seem that the nations have barely entered upon the field before 
them. Who. shall say how orders will be given and armies 
commanded a hundred years hence? But speculation is idle, 
and it is enough for the soldier to realize that the commander 
inferior to his enemy in the character and service of his com- 
munications is a blind man fighting him who can see. It is 
assumed, then, that every means suitable and available will be 
provided a commander in the field for the transmission of in- 
formation under all the varied conditions of war, and that these 
communications will possess, as far as possible under existing 
conditions, the four requisites noted. 

It is necessary now to consider somewhat in detail modern 
methods of transmission of information. In this the United 



•An illustration given by Maj. Eben Swift, Tweltfh Cavalry, in his monograph on 
field orders is to the point. He remarks: "In the advance from Beaumont in the Water- 
loo campaign the center column, composed of half the army, was delayed several hours 
by the failure of the leading corps to move. Vandame was without orders, because the 
single officer who bore them had fallen on the way. This delay was one of the causes 
of the failure of the campaign, and is generally ascribed to the inexperience of Afarshal 
Soult, who had replaced Berthier as chief of staff. The same carelessness characterized 
all the communications with Grouchy during the campaign, and was largely responsible 
for the wanderings of D'Erlon's corps between Ligny and Quatre Bras, which was another 
of the fatal mistakes of that time. In 1807 the capture of the officer charged with the 
orders to Bernadotte delayed the arrival of his corps two days, and kept him out of the 
Battle of Eylau, which was indecisive for this reason. So often did this occur in 
Napoleon's campaigns that he sent almost all his orders in cipher by several routes." 
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States stands well at the front, as in the days of the Civil War ; 
but other nations have not lagged behind, and it is probable that 
to Japan must be accorded the honor of the most extended use 
of electricity in war in the control of armies. Whether or not 
the Japanese owe anything to us in this matter is not necessary 
to discuss here ; but it is safe to say that vast improvements were 
made between the time of the march of the Allies to Peking and 
the outbreak of the Russian War. The use made of the commu- 
nications by the Japanese will be considered further on. 

Modern military signaling, as appears evident from what 
precedes, is of two kinds: electrical and non-electrical. The 
first is the more extensive and important, but requires the use of 
highly-trained men and costly appliances ; it is not always avail- 
able and has not yet, and never will, drive the simpler methods 
of sight and sound signals and the messenger from the field. 
But visual signals cannot replace electricity in extended and 
complicated positions ; they are slow and uncertain, and the main 
reliance of any commander in campaign must be some form of 
telegraph or telephone by means of which alone can rapid and 
accurate transmission of information by night as well as by 
day, in all weathers and under all circumstances, be maintained, 
if only a wire no bigger than a thread can be stretched between 
communicating points, or a wave impulse sent from one station 
to another. Without electricity it is manifestly impracticable 
to control the varied and widely separated movements of modern 
armies; but no system of signals is perfect^ and the four essen- 
tials mentioned can never be combined to the fullest degree in 
any one ; each is but of partial value. For instance, messengers 
and messages fail in certainty, speed, and often in suitability (as 
in communication with a position like Port Arthur during the 
siege) ; visual signals fail in certainty and always in speed 
and are very limited in range; the telephone lacks accuracy and 
speed (if messages are written, as they must be, unless used with 
the telegraph key) ; the wireless is shifty and easily drowned. 

So on the whole, it is safe to say that the best means of 
transmitting information in the field is the wire telegraph ; which 
alone, while it exists uninjured, has certainty, accuracy, speed 
and, as a rule, suitability for its work except when it cannot be 
extended to its objective. Great progress has been made by the 
wireless telegraph and telephone and many hopes are based upon 
their use; the possibilities are vast but they are not yet defined 
to conservative minds, and at least in war the wireless still 
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remains in theory as in practice — in the air. Not so with the 
thin metal line that conveys the thought of the army; its place 
is with the first, and if possessed by a commander in campaign, 
all other things may be added unto him — including victory. 

But no matter what reliance may be placed upon the tele- 
graph, the wireless and buzzer, the more primitive means of 
signaling in the field must never be absent; for when useful, 
visual signaling is often absolutely necessary, and if the follow- 
ing note of an observer with the Japanese army emphasizes 
the importance of all lines of information in war, it points out 
still more strongly the danger of relying upon any one system 
alone, and the value at times of the heliograph, the flag or night- 
light. In the note referred to, Gen. Sir Ian Hamilton says : 

"It seems hardly credible, but the First Army has been en- 
tirely cut off from all communication with Oyama and the Sec- 
ond and Fourth Armies from yesterday night until a few min- 
utes ago. The wires were cut, as it was only natural to suppose 
they would be cut, and then the Japanese armies, separated by 
only twenty miles of mountainous country, were unable, although 
it was a brilliant sunny day, to talk to one another. Here the 
much abused British army may take comfort and realize how 
all its past thirty years' promiscuous fighting has not been time 
so entirely wasted as some of its critics would like it to suppose. 
There is nothing more trying to the nerves than isolation, and 
the cut wires go far to explain the unmistakable tension which 
existed during the day on the summit of Swallow's Nest Hill. 

"Now a few moments ago communications were restored and 
headquarters have just heard that the second and fourth armies 
have not been able to occupy all the defenses on the south side of 
the river until 5 p. m. this evening. 

"Poor General Kuroki ! owing to the breakdown in the signal- 
ing arrangements and the consequent severance of communica- 
tions, he had to act upon instructions many hours old. These 
had been his warranty for believing that the other armies 
would reach the river by the evening of the second, and now it 
turns out that they will barely have reached it by the evening of 
the third. 

"This is rough on the First Army, which has shed its blood 
too freely in the firm belief that it was lagging behind in the 
great pursuit, and could not comprehend why, when pressing on 
to cut off the enemy's retreat, it should have found itself so sud- 
denly on the very brink of destruction. A dozen British soldiers 
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with a couple of heliographs would to-day have saved the 
Japanese many hundreds of lives that zvere zvasted in attempting 
the impossible/''^ 

Let us now' consider the means of communication em- 
ployed in the United States army, first recalling the fact that 
the duties of a corps of the intelligence communications are not 
confined to the transmission of information alone, though that, 
of course, is its principal business; but in addition to this serv- 
ice, its troops will Jiave plenty of fighting if not of plain 
soldiering to do, not only with the infantry at the outposts and 
at detached stations, but with the cavalry in reconnaissance 
work, and with both when serving with contact troops and with 
patrols. The chief duty of signalmen is, of course, to transmit 
information collected, but they are by no means to remain blind 
and deaf to the events taking place around them. They should 
gather all the information possible and transmit it, through the 
proper channels, to headquarters, as is the duty of all soldiers. 
Obviously they have unusual opportuntities for the collection 
of information in the enemy's country; they have at hand the 
means of transmission and thus form one of the strongest corps 
of observers with an army. Still it is not to be forgotten that 
an army has eyes and ears everywhere, and that the duty of ob- 
taining information is imposed upon all ; the chance observation 
of a sentinel ; a report from an outpost ; the story of a prisoner 
or native, may have value if sent in time to the proper au- 
thority. But the signal troops share with the cavalry the honor 
of being the eyes and ears of the army, and their duties He very 
largely with that order. 

Before proceeding to consider in detail the lines of informa- 
tion in our own service, it is purposed to touch briefly upon 
the methods of some other countries, especially those of Japan 
and Russia in the late war, and the status of the service in the 
German army, where much attention is being paid to the sub- 
ject, and in that of England. As Japan is the latest addition to 
the galaxy of the great fighting nations, her methods are first 
considered.! 

•A staflf-olBicer's scrap-book. 

tThc larger part of the information contained in what follows was furnished the 
writer by the Second Division of the General Staff at Washington, to whom he desires 
to express his appreciation of the assistance rendered. The outline of the methods of 
the Japanese in the Eastern war is taken from the report of Maj. Joseph E. Kuhn, 
Corps of Engineers; their technical service regulations from the Kriegtecnische Zeitschrift 
(translated by Capt. F. L. Knudson, Eighth Infantry). The notes of the Russian service 
of information are from the report of Gen. T. H. Barry and Capt. S. A. Cloman, 
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Of the Japanese Army, one of our observers says,* the duty 
af maintaining intelligence communications between the dif- 
ferent units of the field army devolves on the field-telegraph de- 
tachments, which correspond to the signal corps in the United 
States army. 

In time of peace there is no separately organized telegraph 
detachment, but certain men, presumedly those who are already 
practical telegraphers, are detailed from the engineer battalion 
to Tokyo, where they receive instruction. 

In time of war the field-telegraph detachment, one to each 
division, is organized from the engineers' battalion, whose peace 
organization is changed from four companies to three of war 
strength. This telegraph detachment is commanded by a major 
or captain, and placed under the direct orders of the division 
commander. The personnel continues to wear the engineer 
uniform, but discards the rifle and ammunition pouches, wearing 
the side-arms only. The strength of the telegraph detachment 
is one hundred and ninety-five officers and men. 

Besides the divisional telegraph detachment, an army tele- 
graph detachment is formed from details from the divisional de- 
tachments and placed directly under the orders of the army 
commander. The army detachment is commanded by a major 
or captain and varies in strength according to the size of the 
army and other circumstances. For the third army (General 
Nogi) during the summer of 1905, it numbered over three 
hundred men. As the combatant strength of a division is about 
fourteen thousand men, the field-telegraph detachment forms 
about one and one-half per cent, of the command. In conversa- 
tion with a staff-officer toward the close of the war, I* was in- 



Greneral Staff, Uunted States army; and those of the Germans are from Die Verkelirsmittel 
in Kriege (translated by Mr. G. A. Deuscher, clerk, signal corps). 

The difficulty of summing up concisely the present methods of transmitting informa- 
tion in foreign armies is indicated by the following from the General Staff to the Chief 
Signal Officer of the Army. 

Referring to your request of December 15, 1904, relative to information in regard 
to the forces of Great Britain, France, Germany, Spain, Japan and Russia, engaged 
in operating lines of communication, including signalers, telegraphers, balloonists. tiie fol- 
lowing is submitted. 

The exact information called for is made somewhat difficult by the fact that in 
foreign armies the organization of the signal corps is quite different from that in our 
country. In most countries the communication troops are included in the engineers. 
In Germany communication troops included not only telegraph and balloon, hut also 
railroad troops. In Great Britain, in addition to telegraph and balloon troops, certain 
detachments of the line are detailed for visual signaling. 

*Major Joseph E. Kuhn, Corps of Engineers. 
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formed that experience had shown that an increase of the tele- 
graph detachment would be necessary in future wars. 

As a general proposition, when the army is at rest the com- 
munications to the front are by telephone and to the rear by 
telegraph, although division headquarters may also be connected 
with army headquarters by telegraph and army headquarters 
with Manchurian headquarters by telephone. During battle, 
when the army and division headquarters are on the move, the 
telephone is used exclusively. Sometimes adjoining brigades 
and divisions are directly connected by telephone, but this is 
exceptional. The cavalry brigade is connected directly with 
army headquarters and also with the nearest division or brigade 
headquarters. 

When an army occupies a fixed position for any length of 
time, the telephone is freely used for connecting up not only the 
tactical units of the army but its various depots and administra- 
tive offices. During the long halt after Mukden the headquarters 
of the third army at Fakuman maintained a central telegraph 
and telephone office with a regular switchboard for the different 
telephones, and four telegraph- instruments, three to division 
headquarters and one to Manchurian headquarters. The freest 
use was made of the telephone in the third army before Port 
Arthur, not only all headquarters being connected up, but the 
various siege batteries and sapheads, so that any part of the be- 
sieging line could be reached at a moment's notice. The result- 
ing saving in time and convenience may readily be imagined. 
In taking messages by telephone they are repeated back, the time 
noted and then written out in duplicate, using carbon paper. 

So far as my observation extended, the Japanese field-tele- 
graph detachments did remarkably good work during the war, 
keeping up connections at all times between the main army units 
regardless of weather or whether the army was on the move or 
at a halt. I have seen a section of the telegraph detachments 
march abreast of army headquarters, reeling out wire, and the 
moment a halt was made drive a bayonet into the ground, attach 
ground wire and commence talking with scarcely a moment's 
delay. 

Visual signaling is but little used in the field. The heliograph 
is not used at all, and flag signaling is limited to the semaphore 
system, using two small sun flags. Apparently one non-com- 
missioned officer in each company and battery carries a set of 
semaphore flags. The only occasion on which I observed flag 



MILITARY INFORMATION, 



21 



signaling used was at Port Arthur, where it was employed by an 
observer on the flank to direct the fire of a mortar battery located 
in a ravine. 

The service along lines of communication is in charge of an 
etape telegraph detachment, a branch of the office of the in- 
spector-general of the lines of communication. 

The free use of the telegraph and telephone for connecting 
up the units of the field armies was rendered possible largely 
owing to the passive attitude of the Chinese and the lack of 
enterprise of the Russian cavalry, and very few interruptions 
of the service occurred. Where hostile inhabitants and an active 




Fig. 3.— field WIRELESS— HAND DRIVEN. 
(United States Signal Station, Fort Wood.) 



enemy have to be reckoned with, it may well be questioned 
whether an extensive telephone and telegraph service will alone 
meet the requirements of maintaining connections, and whether 
it will not be necessary to supplement it by some means of visual 
signaling. 

A mounted telegraph detachment is supplied with one hun- 
dred pack animals for the transport of telegraph and telephone 
equipment. 

The success of the Japanese in the use of electrical communi- 
cations in the field may lead to the conclusion that no attempt 
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was made by the Russians in this direction, or that such efforts 
were feeble or futile. Such, however, was not the case, and it 
may be interesting to here give a few notes from the observations 
of our officers in Manchuria. 

TELEGRAPH TROOPS WITH THE MANCHURIAN ARMY. 

One sapper battalion is detailed for duty, as a general rule, 
with each army corps, the first and second sapper companies 
going to the two* infantry divisions and the third sapper company 
remaining under the battalion commander. 

MEANS OF TRANSMITTING MESSAGES AND INFORMATION. 



[Messengers, mounted and dismounted. 
Direct < Bicycle and motor-car men. 
[Carrier pigeon. 



Transmission 
through 
distances 



Signals 



Telephone 



Optical 



Acoustical 



Semaphore flag, helio- 
graph, signal flags or 
colored lights. 

Cossack beacons. 

Telegraph-wire and wire- 
less. 

Electrical — Projectors, 
combinations of solid 
geometrical forms hung 
from balloons or masts. 

Signal guns. 

Bugle. 

Horn. 

Whistles. 

Yo'ice. 



Messengers. — The courier corps consists of trustworthy, ex- 
perienced and intelligent officers and non-commissioned officers 
who are employed in carrying important despatches or as or- 
derlies at headquarters. In war eight officers and eight non- 
commissioned officers are attached to the stafif of the commander- 
in-chief of the armies in the field and four officers and four non- 
commissioned officers to. the stafif of each army commander. 

When necessary, regular relay stations of horses, carriages, 
etc., are established on the roads by the chief of communications 
in conjunction with the chief of transport, and for inspection 
purposes ; these are under the latter official. 

Tn each infantry regiment thirteen men are mounted and 
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used as orderlies and messengers. These are picked men, chosen 
for their intelligence, horsemanship, knowledge of woodcraft, 
etc. These men and others detailed from the mounted troops, 
headquarters guards, etc., were used extensively as messengers, 
especially during battles, when the Russian commanders seemed 
to distrust mechanical appliances. Hence, during the battles the 
transmission of orders and information was often slow and un- 
reliable. 

Motor-car men and bicyclists, — During the war eight auto- 
mobiles with gasolene motors were sent to the Far East. Owing 
to the state of the roads they could not be used for the rapid 
transmission of orders and information, and were usually kept 
standing in sheds in the various headquarters in a highly polished 
condition. Two men in each infantry regiment are trained as 
bicyclists, but for the same reason as above they could not be 
employed to advantage. 

Carrier pigeons. — There were pigeon lofts at Vladivostok 
and probably at other places. It is not thought they were ever 
used except for practice. 

Semaphore flags, — There is no system of wig-wag flag sig- 
naling in the Russian army. Semaphore flag signaling was 
introduced in 1904, and now in every company, sotnia, battery 
and squadron there must be four trained signalmen and stores 
for the maintenance of two stations. All non-commissioned 
officers and men of the scout detachments must also be so trained. 
In general, the use of visual signaling of this character is con- 
fined to cases where communication by orderly, telegraph or 
telephone is impracticable. 

Heliograph. — Heliographs of the Mans system form part 
of the equipment of all telegraph companies in the sapper bat- 
talions, fortress and independent telegraph troops, railway 
troops, and also in Central Asia of all cavalry regiments and 
infantry battalions. With mounted troops the telegraph detach- 
ments are also mounted and the heliograph and other apparatus 
usually carried on pack animals. Central Asia, consisting of 
vast plains and deserts traversed by high mountain ranges, is a 
most favorable field for the heliograph. Manchuria did not have 
these advantages to the same extent, but the heliograph was 
often used, particularly immediately after the occupation of a 
new position and before the telegraph and telephone wires were 
strung. Acetylene lamps were provided for night work, and 
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heliographs of both the shutter and movable mirror types were 
used. 

Signal Hags (day), and colored lights (night), and geomet- 
rical forms were used to a limited extent, displayed from masts 
or balloons. It is believed that this was largely experimental 
and that the results did not justify this ponderous style of sig- 
naling. 

Cossack beacons are simply a means of night signaling, by 
fire, in its most primitive form, but they were seen on every hand. 
A mast was set in the ground and covered with twisted straw, 
either soaked in oil or with a vessel of the latter hanging near 
to throw on it before lighting. A brilliant blaze is produced for 
a few minutes which will alarm adjacent posts, and that is all. 
These beacons were erected in the rear of observation stations, 
scout posts and in a continuous line along the railroad east of 
Manchuria station, so that it was rare indeed when one was not 
in sight. They undoubtedly had their uses. 

Electrical projectors were installed along the front for the 
double purpose of illuminating the locality and signaling. For 
the latter purpose a special apparatus is attached, but this, so 
far as known, was never used except for practice. Signaling by 
moving the light beam of the projector was not attempted. At 
least ten and possibly more of these machines were in use on 
the Sipingai position in October. The power was furnished by 
compact and portable electric machines drawn by three or more 
horses. These could also be used for the illumination of hos- 
pitals, etc., by the incandescent system. 

Telephones and telegraph. — When the Manchurian army 
was visited by me,* it had been in its camps and positions for 
several months and it remained there until I left. Hence, all 
headquarters were bound together by a network of wires, and 
except with the screen and most advanced posts on the front and 
flanks these were virtually the only means used in transmitting 
messages. As might have been expected under the above cir- 
cumstances, the system seemed to work as smoothly as perma- 
nent lines. 

The Russians classed telegraphy under the head of optical 
signals, because the message is transmitted in the form of con- 
ventional signs on tape. The Eastetn Siberian companies were 
hastily outfitted with a portable field apparatus of a standard type 
for wireless telegraphy (Marconi's) late in the war, but owing 

•General Barry or Captain Cloman. 
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to the fact that they had never been instructed in its use, the 
stations were useless. A young engineer by the name of Vladi- 
mir F. Gnosin. who bad received training in wireless telegraph 
in New York city, came out as a volunteer to instruct the troops, 
but it was then too late to produce good results before peace was 
declared. Since the end of the war the Third East Siberian In- 
dependent Telegraph Company has been changed to the First 
Wireless Telegraph Company, and will hereafter form a nucleus 
for the instruction of men in the Far East in this important 
branch of signaling. 

At the beginning of the war there were in use about eight 
hundred magneto (outpost) telephones with the *'rebec'' (buz- 
zer) call. The deficiencies of this apparatus were so great that 
twelve hundred fortress type telephones with magneto call and 
battery transmitter were sent out. Later these were reinforced 
by three hundred and eighty stations of the Mix and Henst 
types, and just before the end of the war ninety-five stations 
of a special type, worked out by the engineers, were set up. 
As far as could be learned they were similar to the combined 
telegraph and telephone used by our signal corps. The Rus- 
sians admitted the abnormal bulk of their apparatus and. stores, 
and the inconvenience of their transportation for the rapid work 
necessary in laying and operating lines, and their engineers pro- 
posed a change in the latter to two-wheeled carts of only three 
types station, material and reserve stores. It is probable that 
this change will be made, at least in the Far East. This does 
not mean one-horse carts, for as high as ten horses were used to 
pull these vehicles ; but the two- wheeled carts were found to have 
advantages over the four-wheeled wagons on the Manchurian 
roads. 

It was found necessary during the war to design portable 
towers for use in observation, signaling, stands for projectors, 
etc. Various types were tried from steel, bamboo, light woods 
combined with steel wire, etc., and of different heights. The 
last type, and probably the best, was a knock-down affair of pine 
frame braced with steel wire, of an extreme height of seventy- 
seven feet, carried in three carts. It was provided with a simple 
elevator holding two men, pulled up by man or horse-power. 
Platforms built in trees were also extensively used for the same 
purpose. 
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GERMANY. 

Such were, in general, the methods used in the last war ; but 
it is probable that, except the United States, Germany has given 
more attention to the subject of the lines of information than 
other countries, and especially in connection with her field opera- 
tions in Southwest Africa. A few notes from German authori- 
ties may therefore be of interest. 

In Bavaria there was formed (October i, 1900) a telegraph 
company in connection with the engineer corps. The first bat- 
talion, composed of one Saxon company and a Wiirttemberg 
detachment, is designated as the cavalry* telegraph school, whose 
duty it is to instruct officers and non-commissioned officers of 
the cavalry in the construction and use of the telegraph. There 
are annually instructed thirty-four officers and eighty-three non- 
commissioned officers. The non-commissioned officers are as- 
signed as cavalry telegraphers. In war, the net of telegraph 
lines is to extend across the frontier, so that an advancing army 
may be in continued communication with the home country. 

Depending upon the distance of the enemy, different tele- 
graph zones are formed. In the first zone is found the cavalry, 
whose instruments are light in weight and simple in con- 
struction, in order that the lines may be quickly installed. The 
next zone comprises the mass of the advancing army, and as the 
marching speed of the infantry is not so great as the cavalry 
which precedes it, the telegraphic material may be heavier and 
more serviceable. In this zone is placed the telegraph corps and 
the army telegraph division. It is the duty of the former to 
establish communication as quickly as possible, and of the later 
to repair interruption from all causes. (In sketch page 26.) 

In the rear of tl\e army the etappen telegraph division* per- 
forms the duty of completing the telegraphic connection with 
the home country and of rendering it as secure as possible. 

At the head of the whole telegraph division there is for 
every central point a chief of the telegraph corps, who is sta- 
tioned at the main headquarters. ' His duty is to cause the army 
and etappen telegraph to work in conjunction with the state 
telegraph; the etappen telegraph divisions and the army tele- 
graph divisions are under his immediate command; the corps 
telegraph division is under the chief of the general staff of the 

•The etappen division corresponds, as nearly as may be, to the proposed base line 
troops of our service. 
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army; the reserve telegraph divisions are under the general 
staff-officer of the division, and the cavalry telegraph under the 
cavalry division. 

The cavalry telegraph division establishes connections be- 
tween the advanced cavalry patrols and regiments, and the com- 
mander of the cavalry division, who maintains communication 
with the nearest field-telegraph station. The reserve division 
connects the staff of the reserve division with the nearest com- 
manding officer's headquarters. The corps telegraph division 
maintains the communications of the commanding general with 
the commander-in-chief of the army. The army telegraph di- 
vision connects the commander-in-chief of the army with the 
main headquarters, and the latter with the etappen telegraph. 



Fig. s. 
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The etappen telegraph, the last division of the army telegraph, 
then connects with the state telegraph lines, and thus complete 
communication is established. 

In fortifications there is a post telegraph which is of a per- 
manent character. 

The telegraphic equipment of a cavalry regiment consists 
first of the patrol equipment, and second of a special equipment 
which is carried in a two-horse cavalry wa^i^on. 

In each regiment there is a telegraphic patrol, to which four 
non-commissioned officers and four men are assigned. The non- 
commissioned officers must be cavalry telegraphers, and the men, 
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as assistants, must have a knowledge of line construction work. 
The leader of the patrol is an officer who has attended the cav- 
alry telegraph school. The patrol is divided into two equal 
divisions or groups. When the patrol commences work, one 
man of each group acts as advance guard. 

The corps telegraph division consists of a telegraph company 
with a wagon-train section. The company is divided into four 
divisions, all being equipped identically. Each division consists 
of one lieutenant, four non-commissioned officers, twenty-three 
men and one train soldier. The train section is composed of 
one non-commissioned officer and six men. To the latter are 
assigned three wagons for material, one station wagon and one 
reserve wagon. There are in addition two bicycles. 

The reserve telegraph division is composed of one detach- 
ment, in charge of a lieutenant, and has the same strength and 
equipment as the corps telegraph division. Their duty is to 
connect this division with the nearest commanding officer's head- 
quarters. The army telegraph division, on account of the work 
which it has to perform, dffers in strength and equipment from 
the others. It is the duty of this division to see that all lines are 
in good working order, to re-establish communication where the 
lines have been interrupted. 

The duties of telegraphic 'patrols are : 

1. Transmitting messages and orders between the advanced 
patrols and divisions, and the regiment and division commanders ; 
also between these and the commander-in-chief, by connection 
with the nearest field-telegraph station; also between individual 
cavalry divisions. 

2. To destroy the enemy's telegraphic connections. 

3. To capture the enemy's lines and convert them to their 
own use. 

The patrol is composed of six officers (one captain in com- 
mand, four lieutenants, and one lieutenant as leader of the train 
section), one doctor, thirty non-commissioned officers and two 
hundred men, including the train section with eighteen wagons 
(fourteen four-horse material wagons, two four-horse reserve 
wagons, one baggage and one two-horse officer's wagon). 
The etappen telegraph division receives its instructions from 
the chief of the field-telegraph. It is placed in the rear of the 
army and its duty is to secure and make permanent the lines and 
stations set up hurriedly by the field-telegraph division; also to 
erect and maintain telegraph lines within the etappen district. 
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For the organization of etappen telegraph divisions, whose 
technical personnel consists exclusively of officials and employees 
of the national telegraph, no definite number of men is given, as 
this will depend entirely upon the conditions. The field-signal 
division, which accompanies a cavalry division, consists of a 
sufficient number of field-signal troops to provide for intervening 
stations established between the advanced cavalrV and the army 
in the rear, and thus maintain communications. 

ENGLAND. 

In the British army, as appears from the following re- 
marks quoted from an important English journal, the methods 
now employed in the transmission of military information are 
varying and unsatisfactory, and a tendency is evident toward 
change to a permanent corps of signalmen, similar to that of 
the United States army.* Of the signalers or visual signalmen 
it is said : 

"Signalers are trained in every unit, and in many cases reach 
a high standard of efficiency. They are taken for this duty only 
from their units and placed under signaling officers, who, in their 
turn, are withdrawn from their companies for this service during 
peace; on mobilization they are replaced in their units. The 
duty of these men is to their unit first, their signaling duties 
rank only second. The instruction given them is necessarily 
limited, and they cannot reach that standard of excellence which 
may be expected from men whose foremost duties are those of 
signaling. Moreover, during company training, when they 
might spend a great deal of time in signaling, their opportunities 
for practicing their technical work is small, owing to the limited 
area their units cover. 

'Telephones which may be said to be still in an experimental 
stage*!* are worked under various arrangements, sometimes by the 
the R. E. of the field companies, and sometimes by the men of 
the purely combatant arms. 

*A very interesting article entitled "Information on the Battle-Field," by Bvt.-Col. 
J. K. Capper. C. B., R. E., published in the July. 1907, ninnber of the Royal Engineers' 
Journol. The order of Colonel Capper's remarks has been changed. The italics are 
my own. The remarks regarding the signal service in the United States Army were 
made in a lecture by Lieut. -Col. Watson. Central Indian Horse, before the Indian Staff 
College.— G. P. S. 

tit is still so considered abroad to some extent. l)Ut probably not where the best 
types of military telei)hones are known. Colonel Capper, before quoted, says, "Telephones 
which may be said to be still in an exi)erimcntal stage," etc. He elsewhere remarks, 
however, that the "Telephone is a most valuable instrument," and states that "The 
Japanese found they answered admirably when ample time was availal)le for preparations. 
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"Telegraphs alone are worked throughout as a combined unit, 
by the R. E. of the telegraph companies under one head — the 
Director of Army Telegraphs. Each method is independent of 
the other, and we have, in fact, no system at all. 

"Orderlies are provided haphazard from any troops which 
happen to be handy, without any reference to their special fitness 
for the duty. The O. C's of regiments or battalions called on 
to provide them are deprived of their services just as they are 
going into action, when their ranks should be as strong as pos- 
sible: whilst the men themselves wouM, in most cases, far prefer 
being with their comrades in the fight, and have no special keen- 
ness in their work. 

"To distribute the methods available so that all parts of the 
field are well ser\-ed without waste, it is essential that our trans- 
mission services should be combined under one chief into one 
perfect piece of machinery, in which every method has its proper 
place, and where at a moment's notice any methcKi may be re- 
placed or duplicated by another. Moreover, the economical use 
under varying circumstances of the means of transmission pro- 
vided entails a thorough grasp of the subject by both oricers and 
men. It is a matter of close and careful study, and is in itself a 
science. 

"To insure one control and a thorough co-ofcrjTir,, it appears 
to me to be absolutely necessary that the zchole of the trjsismis- 
sion senice should be formed into one corps, and that j.V mem- 
bers of this corps should be speciaiiy trained f?r the imp?rtas:t 
and complicated serzices they hare to render." 

In referring to the signal corps of the L'ni:ec States army, 
it is said that: 

''This system has the supreme advantage of cohesion: more- 
over, its chief is a [permanent genera] on^xer of the headquarters 
staff, who can devote his time entirely to the prob'.em of com- 
munication, and should l.»e a vie to complete all arraitgements 
during peace, so that everything may be ready f«:.r war. * ^ * 
The whole system up to the most advanced detachmeut is in- 
trusted to the signal corps, who, realizing the danger to the 
wires to be apprehended from the exploits of the enemy, and the 
XX)ssible failures of the visual apparatus from the eitects of the 
weather, carrA* a complete equipment C'f Ix'th.." 

In concluding this summary of the modern estimate of the 
value of militar}' lines of information, it is to the point to quote 
here the following remarks of Gen. James Allen i"^ 

*AnEual RejK>rt cf the C:i:ef S:gr-a: C'fr.cer ::' the Army, June. :9-r. 
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*'Modern conditions have completely changed the military 
methods of operating armies and handling troops in the field. 
With the great range and efficiency of modern arms and the 
widely extended terrain now employed, it is essential to success 
that there shall be ample and reliable lines of information con- 
necting the different armies and the different units of a single 
army in order to insure constant and accurate control of the 
forces involved. 

"It is now fully recognized by the leaders of military thought 
that the strength of an army is not alone measured by the num- 
ber of men it contains, but by the number of rifles, guns and 
sabers it can put into co-operatively effective action at any one 
time. 

"Although the late Russian-Japanese conflict furnished an 
example of the use of this ^military weapon' in advance of any- 
thing previously attempted, yet it is believed that the develop- 
ment of the power of accurate control upon the field of battle 
through perfect lines of information makes it possible for the 
commander who first utilizes it to the limit for tactical purposes 
to gain as decisive victories in the future as any that have ever 
been gained in the past. 

"Electricity .is the swift and accurate messenger which now 
conducts the commercial business of the world, and which is 
even more important in war, where the element of time is always 
a controlling factor. 

"If troops are to succeed in war, they must have field lines* 
of information which are so reliable and certain in action as to 
inspire and insure the complete confidence of the mobile army 
which has to depend upon them. The equipment must also be 
so mobile as to provide instant communication by the side of the 
commander, wherever he may be required to go in the exercise 
of his duties." 

In the words of a distinguished English military authority: 

"There is no salvation for an army, however brave, however 
well trained to fight, which on the field of battle has to trust to 
the blind and semi-independent work of isolated units, if it is 
opposed by the combined force of an equally capable army acting 
as a whole under the well-informed guidance of its supreme 
leader." 

A second general officer of our service who speaks from 
experience and with authority in regard to lines of information. 
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says :* **The subject of military signaling in all its branches has 
been brought to such great prominence during the past few years 
that it has occupied the minds of all thinking military men and 
stimulated the inventive genius of our experts along these lines. 

"The vast possibilities opened by a well equipped and com- 
petent signal corps, the satisfactory results already obtained, the 
celerity of transmitting orders on the battle-field, and the im- 
mense number of miles of wire required for this purpose even in 
a great battle makes this branch of our service of the utmost im- 
portance, calls for the careful consideration of those in author- 
ity as to its requirements and favorable action by Congress in 
furnishing men and money to carry out its work. 

"It is believed that great advance has been made in the ap- 
plication of military lines of information to the art of war by 
the faculty and student officers of the United States Signal 
School during the past school year. 

As a final and most important word on this subject, the 
lieutenant-general of the army has declared that the service of 
information has become so important in modern military opera- 
tions that it is entitled to be ranked with the cavalry, field-artil- 
lery and infantry as a fourth arm of the service. This corps 
should be placed in the hands of officers pre-eminently qualified 
for professional work ; they must have comprehensive knowledge 
of the organization, strategy and tactics of war, and must be 
qualified to conduct original, practical and theoretical investiga- 
tion of various scientific agencies. Such an organization cannot 
be extemporized after war has become imminent. f 

It should be evident from the statements of the distinguished 
authorities quoted; and also, it is believed, from the experience 
of England, and perhaps of other countries, that the United States 

•Annual report of Gen. William P. Hall, Commandant United States Infantry 
and Cavalry School, United States Signal School and Army Staff College. There is 
perhaps no training school in the world where the use of signal troops or the service 
of the transmission of information is better understood than at Fort Leavenworth, or 
where the applications of this service to the mobile army are more thoroughly taught in 
the field. Major D. H. Boughton, Assistant Commandant of the school, in regard to 
the signal corps says in part: 

"Our experience at these schools in developing the capabilities of the signal corps 
proves that a regiment of three squadrons of three troops is not too large. The cavalry 
buzzer now makes it possible for lines of information to be maintained more easily 
between the colonel and his three squadrons than could be done in the case of two 
squadrons without that valuable instrument. It may be surprising to know that a 
cavalry man can be sent away at a trot, unreeling the buzzer wire as he goes, and tele- 
graph or telephone back without dismounting from his horse. The sig^nal corps will 
revolutionize the handling of troops in the field." 

TThe substance of these opinions of the Lieutenant-General as stat ,d in the New York 
Telegram of January 31, 1908. 
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in creating a special corps for the transmission of military in- 
formation has placed itself well toward the front in this phase 
of military progress. So far as known to the writer, it is the 
only important country that has yet done so to the fullest extent. 
Other countries rely upon men detailed from different corps or 
arms of service for the transmission of information, but the 
viciousness of temporary detail of men trained primerily to other 
duties has become more obvious as the service of information 
has grown. Xo corps of amateurs will now answer its needs. 

In the armies the transmission of military information of the 
United States is performed by a signal corps. The duties im- 
posed upon this corps are many and varied, but they divide them- 
selves into two general classes, widely different in character, 
though of equal importance. These are : 

First, The Transmission of Information for the Mobile 
Army. 

Second, The Transmission of Information for the Coast De- 
fense. 

We now proceed to consider, somewhat in detail, the first of 
these services.* 



*It is believed that this service should be known as the Intelligence Service; the 
Corps, as the Intelligence Corps; and the Men, as Intelligence Troops, or Intelligencers. — 
G. P. S. 
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PART II. 

THE SIGNAL CORPS AND THE MOBILE ARMY. 
DUTIES, LINES OF INFORMATION, ORGANIZATION, THE WIRELESS. 

The transmission of information in the United States Army 
is, as has been seen, intrusted to a signal corps composed of men 
selected or appointed to perform the more technical duties de- 
volving upon them. These duties have become formidable in 
peace and vital in war, and to signal officers they at times seem 
to cover the whole field of human endeavor. Doubtless this is 
an exaggeration; still frorh constructing with snow-shoe and 
dog-sled lines of information over the frozen wastes of Alaska ; 
operating the wireless telegraph across the ice-bound waters of 
Norton's So.und, and the cables south to civilization; from build- 
ing telegraph lines for the improvement or correction of our lit- 
tle brown brothers in the Philippine Islands ; and from assisting 
to quiet the troubled spirit of Cuba, to the highly technical work 
of the fire control of our fortifications; instruction of the men 
at the coast training station at Fort Wood, the school duties 
and service with the mobile army at Leavenworth; ballooning 
at Omaha; and the wireless crying out for installation every- 
where ; it should seem that this field is quite sufficiently extended. 
If it is not cultivated to the highest point of utility throughout 
Its vast area, it is because the means are not furnished. The 
crying need of the corps is men, not money. 

In war the field of operations of the signal corps contracts 
strongly, almost fiercely; but the thin layer of work made to 
answer in peace will no longer suffice to meet the strenuous con- 
ditions imposed. Then, indeed, the duties become so imperative 
and exacting that no means may, without danger, be omitted to 
fit the corps to fully meet them. 

To perform the work at present imposed upon the signal 
corps of the army, there is provided* an organization made up of 
of one chief signal officer, nine field-officers, eighteen captains, 
eighteen first lieutenants and 12 12 enlisted men. Of the com- 
missioned officers of the corps at this time, two of the captains 
and seventeen of the first lieutenants are detailed for service for 



* December 31, 1907. 
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a period of four years, but "the average service will probably be 
much less on account of promotions and from other causes. Ad- 
ditional officers are added from time to time for temporary duty.* 

It will probably be conceded, considering the scope and variety 
of the duties of this corps, that the men who form it should be 
intelligent and well instructed ; furthermore, that both officers and 
men should remain long with the service and make it their pro- 
fession. But such is not now the law, at least for the officers. 
Criticism of the law, however, is injudicious, if not improper, and 
it will be here sufficient to quote, as an indication of expert opin- 
ion,! this remark, ^'Information service fails especially because 
the world is ignorant of its principles, processes and mode of ac- 
tion. The transmission of intelligence demands special organs. 
Most armies give some telegraphic training to non-commissioned 
officers and troopers ; it is lost time. Those partly informed are 
always incompetent; special trained men are necessary." This 
brief statement contains, in the opinion of the writer of this ar- 
ticle, the wisdom of volumes ; it might well be considered a mili- 
tary axiom to be placed at the head of all treatises and laws 
affecting the army. 

It is not intended, however, to discuss here the commissioned 
personnel of the signal corps, a subject which has its own place; 
and we will therefore pass on to a brief consideration of the con- 
ditions affecting the work of this corps in peace, and to its services 
and probable strength and organization in war. These considera- 
tions will, no doubt, prove dry and technical, but they are not to be 
avoided. It has been the experience, not only of the writer, 
but of many officers of rank with whom he has talked, that in 
the field the value of a signal corps is not so generally understood 
as it might be by officers of the regular army and of the militia, 
and for this reason its use is frequently neglected or contemned 
in maneuvers. When war comes it is reasonably certain, unless a 
change takes place in this respect, that many officers who will 
be called upon to use the lines of information will not be suffi- 
ciently familiar with them to employ to their full measure of use- 
fulness the appliances which are now provided for the service, and 
preferring the traditional note-book and orderly to the telegraph 

*There are four captains and four first lieutenants so detailed. 

tGeneral Lewel, the author of whom Maj.-Gen. A. W. Greeley, in the articles 
before mentioned, says: "By all means, the most forceful and far-seeing writer on this 
subject (lines of information) is General Lewel, whose "Etudes de Guerre" are among 
the most thoughtful and comprehensive, especially as to practical details, of any modern 
essays that have come under my notice." 
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will make as little use of modern lines of information as the 
Russians appear to have done in the last war. It has been as- 
sumed that progressive officers in these days appreciate to 
some extent the importance of the subject; and it *s known 
that general officers, especially those credited with the long 
service which alone entitles them to the rank, have, as the 
name implies, the experience and knowledge necessary for 
the control and direction of the combatant arms and of their 
staff services. JBut it by no means follows that even ex- 
perienced and capable officers know all about the use of 
auxiliary corps, which are often of recent creation and unap- 
preciated importance. Chief among these auxiliaries is the signal 
corps of the army, which, though by no means new in esse is 
very new, indeed, in posse. Its importance has been proved, but 
its modern value is not yet known even to itself, perhaps, for who 
can tell what part in the future the balloon, the wireless and 
other devices may play in the operations of mobile armies, or 
what may be the field of usefulness of electricity as applied to the 
coast defense ? But whatever these may accomplish, it is reason- 
ably certain that their value will depend almost wholly upon the 
men who use them. Not upon the actual manipulator alone, be it 
understood, but upon the directing brain, the man whose plans 
the lines of information are designed to carry out. He it is who 
must give life to systems of transmission, for without the direct- 
ing mind they are mere inert collections of useless material, 
valuable in theory alone. 

It should be remembered that, like all staff and auxiliary 
troops, a signal corps is merely an adjunct to the line of the army 
and can have no separate existence. Its value depends solely 
upon the use made of it by the line, and this in turn upon the 
knowledge and capacity of commanding officers to whom famil- 
iarity with its scope and power is vital. If, as has been said, 
this knowledge is far less common among officers of the army 
and of the militia than it should be, it is a condition by no 
means due to neglect, but rather to lack of opportunity. In 
peace the means of acquiring knowledge of the use of a signal 
corps in a practical way are few, for the field exercises are almost 
the only school; and when war comes the time to learn has 
passed. The theory at least may be acquired by other means than 
maneuvers and should be insisted upon, but instruction should not 
begin and end with senior officers. As with other military studies 
the commencement must be made far down the scale of rank; 
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that the general may put in use instinctively, perhaps, knowledge, 
the beginnings of which were acquired as a subaltern. In this 
the school at Leavenworth is doing notable work, and it is hoped 
that West Point will some day see the importance of teaching 
fully the lesson of the intelligence communications and not 
merely its alphabet, to the lads who stand at the very threshold 
of the military career. 

It is believed that the signal corps in peace should be associ- 
ated as closely as possible with the line of the army in whose 
methods and service the signalman must be trained, and with 
whom his duties are most intimately connected ; and that a force 
of signalmen should be present at all exercises and maneuvers 
of line troops. It follows that an efficient force of signalmen 
should be placed at large garrisons, and held in readiness to take 
part in all movements and exercises. 

In this regard it is authoritatively said that these signal 
troops must be trained with the troops of the line, and the es- 
tablishment of larger maneuver posts in the United States creates 
an immediate demand for such organized bodies of signal troops. 
That this demand has been already recognized is evidenced by 
the recent official requests for battalions of signal troops to be 
provided at three of these posts. Plans and specifications have 
been forwarded for necessary barracks, vehicle sheds, stables for 
signal troops, in advance of any provision at present for a per- 
sonnel to meet these demands. 

In addition, as will hereafter be seen, detachments of signal- 
men should be stationed at the coast artillery districts, to per- 
form many duties in connection with the coast defense. All 
this implies a large field of work for the signal corps in peace, 
but in addition there remain the staff duties of the corps which 
exist both in peace and war ; the supply and purchase of material 
and maintenance of permanent telegraph lines and cable sys- 
tems; and the technical training of the men themselves. The 
signal corps in reality, though not in law, is both a staff and a 
line corps and must be trained in the duties of both ; but the lat- 
ter training can only come through association with the line of 
the army with which when war comes the signalmen are bound 
as closely as are the three arms of the service to each other. 
They must be instructed and equipped accordingly. 

*It has been said that recent field experiments with troops 
have conclusively proved that for every specially trained signal 

•Report of the Chief Signal Officer of the Army, June 30, 1907. 



40 MILITARY IXFORMATIOX, 

corps soldier provided, not only is the field information senice 
many times increased in efficiency, but for ever>' such soldier 
taken from the total strength of an army at least two men are 
returned to the firing line who would otherwise be removed 
therefrom to perform the inefficient and often impossible work 
of the mounted orderly of the past. Since this messenger service 
must \)e provided, either through mounted orderlies or trained 
signal troops, it is manifest that the provision of a minimum 
jx^r cent, of the total strength for this purpose results in in- 
creasing the number of men for the firing line, instead of taking 
from that line. In short, it is believed that all well-informed 
military authorities are now in accord in advocating the develop- 
ment of this branch of the service to the limit of its possible 
usefulness. 

In what has been said there is no intention on the part of the 
writer to magnify the signal corps, or to sing its praises. Its 
work must speak for it. But there is the strongest desire to em- 
phasize here the importance of the field opened by modern science 
and its appliances to a corps charged with the service of informa- 
tion. This field corresponds closely to that covered in peace 
by the press, the telegraph, the telephone and, in part, by the 
mails; but in war it possesses the added importance of includ- 
ing in its extent the greatest of human events, and the control of 
actions as swift in occurrence and as shifting as the lighting. 
The field, I)oth in ])eace and war, is that of mental command. 

LINES OF INFORMATION IN THE FIELD 

In addition to a general knowledge of the methods of trans- 
mitting military information, it appears that reasonable famil- 
iarity with the instruments and methods employed under varying 
circumstances must be possessed by officers who will use them in 
the field, and especially by those in control. It is evident, for 
instance, that no soldier al)out to assume command of an army 
or of an ex])editionary force for service in a distant country 
would willingly lack information regarding the kinds of com- 
munication that should be used in the work before him and of 
tlic ty])cs of instruments necessary; nor would he care to leave 
the selection of liis means of establishing his lines of information 
solely to the judgment of a subordinate, perhaps a stranger. 
He must know, or at least he should know, from the nature of 
the country and the probable scope of his future operations, the 
character of tlie lines that he will need, and the kind and 
amount of material that he will use, and must ])rovide himself, 
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within the Hniits of his transportation, with everything that 
experience and knowledge may suggest as useful; and for that 
reason should know generally the amount of material to select,, 
the type of lines of information to be established and the num- 
ber and kind of men necessary to use them. The commanding 
officer will have a signal officer on his staff, no doubt, to whom 
all details should be intrusted, as he will have an ordnance officer 
and an engieer, or a commissary; but he should assure himself 
personally that his means of transmitting information are suf- 
ficient for the work ahead, that they conform to his plans and 
to the probable field of action, just as of his own knowledge 
he will make sure of the arms carried by his men, the type of 
his artillery, the amount of his ammunition, the size of his 
pontoon train, and the character of his ration. 

This preparatory work of a commander implies some knowl- 
edge of the service of the lines of information and of the instru- 
ments used, but only knowledge of a general nature. It is after 
he takes the field that his capacity and experience are called fully 
into play. Then, indeed, in addition to his own knowledge he 
will require all the assistance that the most skilful of his signal 
officers can render in determining the kind, scope and plan 
of the lines of information, distribution of men and location of 
stations. On the march, in camp and in contact with the enemy, 
such dispositions must be made by him as not only to secure the 
best service possible for himself as commander of the troops or 
expedition, but as will give, also, to those in subordinate com- 
mand the fullest advantage of the lines and the quickest trans- 
mission of information and intelligence. 

A military force no sooner takes the field than its lines of 
informations are determined, its methods of signaling desig- 
nated, its stations located and the whole command linked to- 
gether and connected with the home country or capital by these 
nerves of the army. 

It is difficult, if not impossible, in a paper of this kind, to 
specify the courses and objectives of telegraph and telephone 
lines and the location of visual and wireless stations under the 
varying conditions of field service and the many phases of war. 
On this subject a commentator remarks : 

"Every tactical problem varies in its details and the cam- 
mander of each force is constantly confronted with new situa- 
tions which cannot be met automatically by any set rules. Judg- 
ment must be used in applying the essential principles which gov 
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ern. So with tactical lines of information, judgment must dic- 
tate when and where to lay the lines, and what methods to use. 
The acumen for this judgment comes only from practice and ex- 
perience. The primary object is to secure and maintain constant 
and unfailing communications. Then economy and the powers 
and limitation of each distinct method as well as their adaptation 
to the particular problem must control."* 

In general, it may be said that lines of communication will 
take the direction needed and be established where useful. How- 
ever, a few more definite suggestions may be offered. 

Lines of information in the field are of two kinds : First, 
Strategical Lines, which are defined as those behind an army, 
connecting its headquarters with its base or with the seat of 
the government; these lines will usually be the ordinary com- 
mercial telegraph lines of the country, or in their absence, may 
consist of permanent or semi-permanent lines built for the pur- 
pose. On these strategical lines the ordinary commercial tele- 
graph instruments, known as the relay, the sounder and the key 
will usually be used, although the telephone may be employed 
instead. 

Second, Tactical Lines, which are defined as those laid for 
the purpose of maintaining communication between different 
units of any army. These lines will ordinarily be field lines 
hastily laid on the ground; the buzzer will be the instrument 
ordinarily employed. 

There can be no doubt that the main reliance of an army in the 
field will be placed upon the wire telegraph and buzzer, and 
upon the telephone; but visual signaling will, by no means, be 
neglected, for although comparatively slow and of no great 
range, it is an indispensable auxiliary, and at times may afford 
the only means of communication ; and the form of the wire- 
less, if attached to army, corps and division headquarters, and 
used in connection with suitable observation stations at the front 
or on the flanks, and with other headquarters, should also prove 
of great value. That a balloon train should be attached to the 
headquarters of the arrny, a corps, or an independent command 
seems obvious. 



*This remark appears in a very excellent paper by First Lieut. W. N. Hughes, Jr., 
Thirteenth Infantry, now detailed with the Signal Corps, entitled "The Signal Corps in 
Maneuvers," prepared at the Infantry and Cavalry School at Fort Leavenworth. This 
paper is well worth the attention of all officers concerned with the transmission of mili- 
tary information. 

t Signal Corp Bulletin No. 3. 
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The more permanent lines of information will be carried on 
lances ; but in temporary camps, on the march, or in contact with 
the enemy reliance will be placed mainly upon field and buzzer 
lines.* 

The wireless telegraph or telephone in the present stage, 
though important, can hardly be considered as a primary means 
of communication for the mobile army, for neither has yet 
passed, in all its phases, the experimental state for field service. 
In addition, on account of interference, interruption, delicacy, 
cost and other objections, the wireless telegraph and telephone 
will probably never be used 'over land with the certainty and 
frequency of wire lines. But the use of the wireless with the 
coast defense is altogether another matter; in this service it 
is assuredly of the highest importance, even in its present stage 
of development. However, great advances are being made in 
the construction of the portable wireless, as is indicated else- 
where in this paper, and when the various new types of apparatus 
are in use it appears that, in the opinion of wireless advocates, 
an army should resemble, in the field, a flock of blackbirds, so 
general will be the twitter of the instruments. Maybe, too, it 
will become as suddenly silent as the birds on the approach of the 
man with the heavy wireless weapon. But these anticipations 
must be taken soberly, for no doubt wireless signals will drown 
each other to a considerable extent, and but few sets will be 
permitted in use. However, thus far field experience, if it does 
not promise unlimited success, is at least very encouraging, and 
it has been found that communication by wireless telegraph 
can be maintained across considerable stretches of country under 
favorable conditions by expert men with the small field in- 
struments; but it is also found that not. only, experience, skill 
and good judgment in the selection of stations are required 
for success but that the terrain must lend itself to the pur- 
pose. Judgment and experience as well as a high degree of skill 
and technical knowledge are necessary, and everything in con- 
nection with the apparatus must be in condition. In short, to be 
successful in wireless communication over land one may say that 
all conditions must be favorable. 

It is believed, then, that both wireless and visual signaling, 
though important, may be classed as auxiliary to the main system 
of wire telegraph and telephone communication of an army, to- 

♦Descriptions of the field lines and the more important instruments are given here- 
after in this paper. 
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be used when the wire cannot be installed or is interrupted, and 
for communication across a country included in the enemy's 
theater of operations and other special cases. But whether the 
wireless can be used or not, visual signal appliances, at least, 
should always be at hand at signal stations, to be employed when 
needed. No doubt the most important use of all air-borne com- 
munications is in connection with boat expeditions and the navy. 

FIELD LINES. 

For an army composed of two or more corps in camp or 
on the march, or in contact with the enemy, the lines of in- 
formation proper, omitting those within the smaller units, will 
extend to a few definite points only, and no great multiplication 
will be required. In general, in this case army headquarters 
will maintain communication with the base by lance or per- 
manent telegraph line, and through its base with the home coun- 
try or capital by commercial telegraph systems or cable. These 
lines will be strategic in character. From army headquarters 
the telegraph, using commercial lines with signal corps operators 
when possible, will run to corps headquarters and thence 
lance or field wires will extend to headquarters of divisions, of 
independent brigades, and of artillery, cavalry and other com- 
mands under the immediate control of the corps commander. 
In connecting these larger units the telegraph rather than the 
telephone will be used. But under no other circumstances in 
the field do such excellent conditions obtain for the use of the 
wireless of the pack, automobile, or wagon type. 

An excellent example of a military telegraph system on an 
extended scale is furnished by the Japanese, who had, at the con- 
clusion of the" Asiatic campaign, a network of lines touching the 
coasts of Korea and Manchuria at every important town and in- 
let from Chemulpo to the Gulf of Liao Yang and beyond Muk- 
den ; the whole forming a network of telegraph lines in some lo- 
calities as close together as the commercial systems of the United 
States. Lines of this kind follow^ of course, the railroads and 
wagon roads of the country whei-e they are most needed and more 
readily maintained."^ They form a very good example of stra- 
tegic lines of information. 

In the United States armv the division is considered the tac- 



*"Stragetical map of part of Korea and Manchuria," prepared by the Second Division, 
General Staff. 



MILITARY INFORMATION. 45 

tical unit to which are assigned all arms and auxiliary troops of 
the service. The ordinary lines of information of a division 
under the three conditions of the camp, the march and contact 
with the enemy are therefore worth a word of consideration, 
although they cannot, of course, be definitely fixed. Assuming 
that the division is to be assembled at some suitable locality, 
and a more or less permanent camp is established, an officer 
of engineers will, no doubt, first be sent to select sites for 
the encampments of the various units ; quartermaster and com- 
missary officers will locate their depots ; and the medical officer the 
field-hospitals. It will then become the duty of the chief signal 
officer of the division to install the lines of information. He will 
first establish at division headquarters a central signal station and 
connect this with the most convenient telegraph and telephone 
offices through which communication may be had with the com- 
mercial systems of the country or with the base. He will es- 
tablish a camp and depot where will be stored all materia] 
needed for extended and varied service. Next he w411 connect 
by telegraph, corps or army headquarters (if such exist), and 
for convenience will carry telephone lines to the chief quarter- 
master, commissary and surgeon, as well as to the depots, hospi- 
tals and corrals. As the troops arrive at their camps telephone 
or buzzer lines will be run from the division central to brigade 
headquarters, to the camp of the engineers, the signal -corps, to 
the cavalry and field-artillery, and to independent commands at 
a distance, but it is not thought to be good practice to extend 
electrical communication, in ordinary cases, below the brigade, 
as otherwise the troops are apt to have too easy and enervating 
service. 

Within the divisional camp itself, the telephone will be the 
ordinary means of communication between fixed stations, the 
telegraph being reserved for more distant work; both lines will 
usually be carried by lances. In addition to these more per- 
manent lines temporary buzzer or field wires will be laid to chang- 
ing positions, such as outlying observation points, at the front 
or on the flanks to the outposts, and to the balloon train. In 
short, every important point will be connected with division 
headquarters and the whole command linked together and con- 
nected with the base and the larger units by wire. In a camp 
of this character the wireless, both portable and semi-permanent, 
should be of great value. In camp, then, there should be little 
difficulty in using fully the lines of information, since the extent 
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and direction of the system are known and the stations are easily 
found. 

On the march the lines of information and the stations for 
a division become fewer and the latter more difficult to reach. 
Some general considerations may be noted. First, a division on 
the march must at no time lose connection by wire with its base 
through the last station occupied; and as the advance continues 
a field or buzzer line will extend forward to the commanding 
general, that is, to some position designated by him as his own 
during the day or night. This position becomes, so far as the 
lines of information are concerned, the headquarters. As the 
buzzer or field wire advances it should be followed, if practicable, 
by the signal train with the necessary material for a lance line 
to replace the field or buzzer wire, for the former is expensive 
and may be scarce, and if exposed is liable to injury from passing 
troops and transport, and resulting faults, if within the envelope, 
are not readily located. However, so rapid at times, with good 
roads and in an open country, is the advance of a lance line 
erected by trained men that no field cable, or very little, need be 
used on the march. Later, when material is at hand, the lance 
line may in turn be replaced by a permanent system erected by 
the (so-called) base line troops and the lances recovered; but 
this construction is necessary only when the system is to be 
used for a long period. On the march a buzzer wire may very 
w^ell follow the general line of advance of the commander by ex- 
tending from one conspicuous station to another designated by 
him. Of course the field line only will be used for rapid work. 

The units of command should, in the advance, be kept, so far 
as possible, in touch with each other ; but as these units frequent- 
ly move by different routes, and as cross lines are impracticable 
except at halts, and always objectionable, field or buzzer wires 
must stretch from the last field station maintained at the rear to 
corps headquarters and to brigades and important commands, as 
the ribs of a fan expand. Wire communication, if possible 
at all between the general and detached commands, or cavalry at 
the flanks, will also usually be maintained in this way or by 
means of visual or wireless signals. Here and in flank communi- 
cation is a great field for the wireless. It may be possible on the 
march to keep the advance guard and even the point in touch 
by buzzer with the headquarters station, but the problem is 
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not easy.* During halts, however, such lines can quickly be 
thrown out, but here visual signaling may be used to advantage 
and above all the wireless, especially of the automobile type. 
Communication with the flanks may also be obtained by the 
last two means. Probably the balloon train, if well to the front 
on the march (which it should never be in the presence of 
the enemy), will offer the greatest advantage as headquarters 
signal station. The balloon in air can move forward rapidly 
enough to maintain its place in column, certainly at a trot,t and 
since observations from it are telephoned down continuously 
they may be communicated without loss of time to the command- 
ing general if near, or through the buzzer line, if distant. The 
buzzer wire is readily controlled and carried by a balloon wagon. 

The day's march over, the division eats and rests ; not so the 
signal men. Then buzzer lines from the advance guard, from 
the flanks, from the corps headquarters and from the rear must 
be carried to division headquarters, and others laid to the outposts 
and reserves, and still others to detached posts, to observation 
stations and important points where pickets are maintained. A 
central station will be established and from it as many secondary 
lines laid to brigade headquarters, auxiliary and detached troops 
as the general may deem necessary, a matter which will undoubt- 
edly depend upon proximity to the enemy and the length of time 
the camp will be occupied. Again the field wireless would be 
of enormous value. 

In a retiring movement lines of information w^ill be as few 
as possible, and mainly used to connect the rear guard with the 
general commanding. Provision should be made, however, to 
tie flanking parties thrown out at intersecting roads with 
the marching columns and to recall those troops as the rear 
passes. It will be important, also, to connect retreating columns 
moving by different roads and this can be more readily done 
than in the advance, since lines extending to the front of the 
retreating force will not ordinarily be in danger of interruption, 
except from a very active and overwhelming cavalry. Thus, in 
the retreat, central stations may be thrown out far ahead and 
wires led back to the marching columns like the ribs of a fan, as 
in the advance, to be taken up as the columns pass, if not aban- 

*Great care must be taken in campaign to recover every inch of wire lest the supply 
be expended. Hence auxiliary means of communication should be used as far as prac- 
ticable. 

tThe writer has seen, with the Italian army, the balloon wagon, with the balloon well 
in the air, follow cavalry at a trot. 
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doned. Of course if the retreat follows the line of the advance, 
stations on that line that have been maintained will become the 
central through which various units may be reached. In the re- 
treat a balloon train should render important service as an ob- 
servation station, but it must be placed on a flank. 

As the period of actual contact with the enemy approaches the 
most serious of the problems of the lines of information arise. 
Then, indeed, it becomes necessary for a commanding general not 
only to know what he can reasonably expect from these lines, 
but to weigh their chance of maintenance and the extent to which 
they may be usefully employed. He must know the terrain and 
the best means of sending messages across it ; he must know his 
enemy and the probability of successful attempts on the latter's 
part to cut the wires or drown the wireless : and in difficulties he 
must try every means of signaling that offers a chance of suc- 
cess. An active and numerous hostile cavalry will, if unchecked, 
make communication by wire difficult, if not impossible, outside 
the limits of control ; while on the other hand an inert cavalry 
need hardly be considered. It seems probable, for instance, that 
the Japanese owed much of the success of their communications 
to the lack of energy or direction of the Russian cavalry.* 

However, as the division approaches the enemy the com- 
mander will make as certain as possible of his lines of informa- 
tion with corps and army headquarters, with supporting and re- 
serve troops and with the rear; and before actual contact comes 
buzzer lines will be carried to brigades and, in some cases, to 
regiments. The troops engaged, buzzer wires will be carried 
forward to the firing line, where trained observers, perhaps offi- 
cers fas was done by the Japanese), with buzzers or the field 
telephone, will be placed to send back important information as 
regards control and fire. It may be practicable at the beginning 
of the action to maintain touch by wire between the smaller re- 
serves, the supports and the main bodies ; but this is doubtful, as 
a great multiplicity of wires on the field of battle is hazardous, 
for all cannot probably be maintained in the face of marching 
troops, and untrustworthy lines may do actual harm by failing 
when most needed and overthrowing calculations or defeating 
movements, the opportuneness of which depends upon rapid 
transmission of orders and information. But this objection ap- 
])lies to all lines of information. 

•See report of Major Knhn. 
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Regarding lines on the field of battle the writer before 
quoted, says: 

When the attack is once launched, little control can be had by superior 
commanders over the troops making the attack, but the lines of informa- 
tion are still of value for quick reports as to the success attained. There- 
fore, the lines of information, while not advancing in the actual final 
infantry assault, should be pushed up under cover as far as possible in 
order to see and report the result to the commanding general as quickly 
as possible. Then, again, lines of information should be used to notify 
the artillery when to cease firing, which should fire, however, until the 
infantry has advanced to its range. A quick ord<*.r is needed here. Field 
Service Regulations should settle who is to give the order. The Japanese 
sent artillery-officers with telephones on the firing line to accomplish this. 

At the Battle of Mukden the Third Japanese Army laid 155 
miles of field-telegraph line during the battle.* 

Of course, before the division is actually engaged against the 
enemy its commander w^ill extend his field or buzzer lines to the 
positions occupied by the cavalry and artillery commands and will 
maintain touch with the former as long as possible, and with the 
latter throughout the action. The artillery will, no doubt, in ad- 
dition to its other lines, establish between batteries a system of 
fire control to enable the chief of artillery or the division com- 
mander to concentrate or disperse the fire as needs demand. In 
addition to all this, and one of the most important of the measures 
to be taken, the commanding general will early establish lines of 
information by field telephone or by Inizzer, by wireless and by 
visual signals between some fixed position (designated as his 
own) and the observation stations and balloon. . From these 
should come the most timely of his information regarding the 
movements of friend or enemy, and notice of the changes taking 
place in the shifting panorama of war which no single observer 
can perceive. 

It should be noted that in action the balloon will attract fire, 
and to avoid the effect of dropping shots upon reserves and other 
troops at the rear, it must be carried well back or to a flank. 

So much for the lines of information of the larger bodies of 
troops ; in the case of a small independent or expeditionary force, 
the problem is easier but not less important. If operating in an 
enemy's country, especially if the movements are connected with 
a boat expedition or with the navy, somewhat less weight must 
be given to wire communications and more reliance be placed 
upon visual signaling and (if carried) on the portable wire- 

•Report Chief Signal Officer of the Army. 
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less of the field type. With all such expeditions a supply 
of day and night rockets should be carried, for they are of 
value as preconcerted signals or to indicate location and time. 
The field acetylene lantern will also be extremely useful, for its 
range under favorable conditions is easily twenty miles and it 
can be used by hand even from a boat on quiet water. But in ad- 
dition buzzer and field wire in necessary amounts must be carried, 
and the buzzers and field telephones if practicable. The amount 
of material will be small, however, if pack train or light transport 
alone can be used, and all large wire and heavy material must be 
omitted. If the force is to maintain communication with its base 
or main body, or is placed on the coast as a support to fixed posi- 
tions, lance lines should be thrown forward to meet the neces- 
sarily limited field lines, which must be used for the safety and 
success of the expedition as it advances. For this purpose the 
light wire and instruments needed to maintain touch with the 
advance guard, outposts and other important points will be 
carried. Expeditions of this kind ofifer an important field to 
wireless telegraphy. 

Enough, perhaps too much, has been said regarding lines of 
information in the field; but the subject is interesting and vast. 
A commander who can profit by the service of intelligence to the 
full extent possesses great ability, -if not genius, but there are 
degrees of benefit to be derived, and an ordinary man provided 
with these aids to success is far better armed than genius without 
them. The commander, then, aided by his chief signal officer, 
must plan and direct, but the signal officers and men under them 
must execute; on their energy and ability will depend the value 
and success of the lines of information. 

One other factor of importance enters the problem, and that 
is familiarity on the part of those authorized to use the lines of 
information, not merely with their character and scope, but with 
their objectives, their value and location of their stations. Of 
what use, for instance, to an officer having important information 
to forward, is a network of field wires going he knows not where ; 
or of signal stations hidden or inaccessible that he has not time 
to find? It follows that systems of information must not only 
be skilfully established, but that their scope and direction must 
be as well known and as familiar to those who have to use them 
as the mail and telegraph offices of a town to the average 
citizen. As a consequence the commanding general should 
not keep himself alone informed regarding the systems es- 
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tablished and the location of stations, but he should send this 
information through the proper channels to those in command 
under him, who should in turn transmit it to all who are entitled 
to receive it; and, in addition, he should take every opportunity, 
by orders or circulars, to impress upon his subordinates the im^ 
portance of familiarity with the systems as established, and a 
knowledge of the location of stations and of the quickest way to 
reach them. 

As a rule, then, signal stations will, as far as possible, 
be placed at points readily accessible and, unless exposed to 
the observations of the enemy, they will be as conspicuously 
marked as a telegraph office or a telephone booth in civil life. 
Often they will necessarily be placed in exposed positions, es- 
pecially buzzer stations which are habitually located at the out- 
posts or frequently with the firing line. Whenever possible sta- 
tions will be sheltered, as far as practicable, from fire, in order 
that the attention of the operator may be wholly given to his 
work. Their approximate locality will be selected by the gen- 
eral himself, with the advice of his chief signal officer, but the 
exact location will be fixed by the signal officer on the ground. 
The main thing to be considered in the establishment of stations 
is proximity to localities where events are occurring, and where 
information is needed or at which information is obtainable; a 
second point is accessibility to persons authorized to use the lines. 

In visual signaling the establishment of stations is more diffi- 
cult than with electrical communications, since the stations must 
have a wider range of view and are seldom near or accessible to 
commanding officers. In the camp or on the march the main 
signal station of the division will, of course, be at headquarters 
or at some other point designated by the general, but the lines 
will reach many points, and secondary stations will become so 
numerous that memory cannot be relied on. It is suggested, then, 
that telegraph or signal maps be prepared under the direction of 
the chief signal officer and corrected as frequently as may be 
necessary. These sketch maps should show direction and char- 
acter of the lines of information, the location of signal stations, 
possibly the roads leading to them, and but little else. They 
should be supplied to the proper persons, certainly to each 
headquarters of brigade and independent command with which 
lines of information are maintained, to signal officers, and 
most important of all, to each commanding officer within whose 
commands such stations are placed. Of course it is not meant 
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that no signal stations will be established except those forseen by 
the commanding general and chief signal officer and fixed by 
them ; on the contrary, temporary stations in great numbers will 
be constantly established and used, especially for buzzer, wire- 
less and visual signaling. It is meant merely to emphasize the 
importance of familiarity on the part of all authorized persons 
with the location of stations of what may be called the regular 
systems for the transmission of information for the army, and the 
best manner of securing the highest degree of usefulness from 
the service. If it be impracticable to frequently make the 
sketches suggested, though this should not be the case, as they 
are designed merely to show the location, lines, roads and signa? 
stations, and can be made, no matter how roughly, by signal of- 
ficers or non-commissioned officers in charge of stations, a memo 
randum should be sent, every day if necessary, to each officer in 
command at or near these stations, indicating the system and the 
location of stations for the day ; the object being to prevent the 
loss of time in transmitting important intelligence, since it not 
infrequently happens that the value of information received from 
reconnaissance, from scouts, pickets, from prisoners or from 
chance observation is lost by delay in transmission. Signal of- 
ficers and signalmen should, also, as a matter of course, inform 
themselves of the location of all field stations and the lines and 
objectives of the system. 

The proper officers of the army being thus informed of the 
location of the signal stations should thoroughly acquaint them- 
selves with the means of transmission of information there in- 
stalled and use them to the utmost limit. To do this some little 
knowledge of the possibilities of transmission is necessary on 
their part. For instance, when these means are merely visual, 
flags, the heliograph, or the acetylene lantern, whose rate of speed 
is probably not more than three or four words per minute with the 
flag, and double that with the heliograph or light, it would be ab- 
surd to send from such stations long messages over short dis- 
tances to points that a mounted orderly could more quickly reach 
than could the completed message. On the other hand, across 
long distances, the enemy's territory, above his head or over inter- 
vening obstacles, all messages must be sent by signal. When 
electrical transmission is provided and speed is desirable, the 
messenger, of course, should not be thought of; but often it may 
be the natural impulse of a commanding officer to call an orderly 
and send a verbal or hastily scrawled message rather than to give 
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the manner of transmission a thought. Care in this matter should 
be enjoined until familiarity with the lines of information and 
stations causes the use of the lines to become instinctive and the 
messenger to be forgotten. The subject of the use of lines of 
information requires some study and thought on the part of all 
soldiers. 

In endeavoring to present the foregoing practical considera- 
tions the writer has, perhaps, tried the patience of such readers as 
may do him the honor to peruse this paper. Nevertheless, faulti- 
ly as these ideas have been presented, he believes it unwise to cur- 
tail or omit them, trusting if defective in themselves they may in- 
spire better efforts on the part of others. The demand upon all 
military men of the day is work, and work applied to the develop- 
ment of the great field offered by the service of information 
cannot help producing an abundant harvest. The signal corps 
cannot do this work alone; it needs the best assistance that 
the army as a whole can give, and that assistance can best be 
given the corps by service with the line troops. 

PERSONNEL 

As has been said, the signal corps of the army is now com- 
posed by law (omitting temporary assignments) of forty-six of- 
ficers and one thousand two hundred and twelve enlisted men, a 
strength which bears the proportion of about one and three- 
quarters per cent, to the present authorized enlisted strength of 
the army at large. Before the promulgation of the recent order* 
increasing the army to approximately seventy thousand men, 
the proportion of the signalmen to the total enlisted was about 
two percentum, but the increase reduced this to the present pro- 
portion of about one and three-quarters percentum. It should be 
evident, if allowance be made for absentees, the sick, changes of 
details from and to the Philippines and Alaska, and other losses, 
that the actual number authorized is far too small to carry o" 
properly the duties that the mobile army, the coast defense, the 
schools and the military authorities in Cuba, Alaska and the 
Philippines have a right to expect from a signal corps in peace. 
Should hostilities break out it would be too small to even leaven 



* Number 130, of June 12, 1907 — before this order, omitting the Porto Rican Pro- 
visional Regiment, and the Philippine Scouts, the army had an authorized strength of 
3869 commissioned officers and 62,516 inlisted men, 121 2 of whom belonged to the signal 
corps, a proportion of about two men to the hundred. By the order above noted, the 
strength of the army was increased, by direction of the President, by 6460 men, giving 
a total of 68^,975. 
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the large mass of men that must be called into the service of the 
lines of information. In reality, the present authorized force of 
the signal corps is about one-half the number properly propor- 
tionate to the maximum strength of the regular army, fixed at 
one hundred thousand men. The army may be increased to that 
number by executive order at any time, but the signal corps can 
only be increased by legislation. 

The order referred to affords an excellent illustration of the 
faulty working of the present law as regards the signal corps, 
if this should at all times have a just proportion to the total of 
the army as authorized by the President. 

In peace the smallest ratio acknowledged to be satisfactory is 
two and one-half percentum of signalmen to the total enlisted; 
in war this must be increased. It must be exceeded, also, should 
the army be largely reduced in numbers, since many of the duties 
of the corps, such as fire control, telegraph and cable service in 
Alaska, do not depend directly upon the size of the army, while 
others do so depend. It follows that a maximum of two thousand 
five hundred signalmen should be authorized to correspond with a 
maximum of one hundred thousand men for the army at large ; 
and that within limits the proportion of the first should vary 
with the last. Under the existing law, if need should arise while 
Congress was not in session to increase the army to one hundred 
thousand men the signal corps must remain at one thousand two 
hundred and twelve and bear a proportion of but little more than 
one per cent, (about 1V5) to the total effective; a quota ridic- 
ulously small. In addition, it may be remarked that when com- 
mands are broken into small detachments, as often happens w^th 
our army, or when expeditionary forces are dispatched, as may 
at any time become necessary from the needs of our peculiar 
situation as regards distant regions, the percentage of signal 
troops must be greater than required for large bodies of troops 
serving in garrison or operating as units in the field, since each 
unit, large or small, must be provided with lines of information, 
and since the control of cables and base line stations must be 
given to signalmen. It should therefore he evident that in 
peaee tz^'o thousand five hundred men ought to be allozved as 
a niaxiniuni for the serviee of the eouununieations and that in 
zi^ar this number must be increased as the army is increased. 

In war, under modern conditions, it is the belief of the writer 
that the proportion of signal troops, including balloon train and 
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wireless, should not fall below four per cent, of the total. This 
would give seven hundred and twenty signalmen to a division 
composed of three brigades of infantry (of three regiments 
each), one regiment of cavalry, nine batteries of field-artillery, 
and the usual auxiliary troops, say eighteen thousand men in all. 
In other words, it would provide six companies of one hundred 
men each in addition to the balloon company of one hundred and 
twenty men. Or, if we consider the balloon train as a separate 
unit, outside the service of the lines of information proper, the 
percentage of signal troops becomes a trifle more than three. 
Probably about a just proportion, but not excessive, since it 
should be remembered that signal companies are constantly de- 
pleted by detachments assigned to commands operating inde- 
pendently, by others left at important positions on the flanks or 
at the rear, or placed at outlook stations at the front, and by 
still others as operators at the rear or with the field wireless 
telegraph. 

The estimate here given is larger than that contemplated in 
the provisional organization authorized for the signal troops of 
a division, but a division of eighteen thousand men is greater 
than would ordinarily be found, except in case of an independent 
command complete in itself, and for which the organization and 
strength should probably be as stated.* It marks the limit of 
requirement. 

The best information obtainable from officers of our own 
army and the practice in foreign service indicates that 23^ per 
cent, of the force is the minimum that can safely be used for 
signal work. The type of service here considered for tactical 
lines of information is a special mounted service with highly 
trained personnel, which cannot be created after the declaration 
of war. Therefore these special troops should be provided and 
trained in time of peace, on the basis of our authorized army of 
100,000 men, and not of the existing army of 65,000 men. In 
this respect signal troops are the same as field-artillery. 

*See Circular No. 7, War Department, Signal Office, Washington, October 11, 1907, 
which states that "A company of 100 men, as enumerated above, will be considered a 
normal organization. However, in the Held the number of enlisted men will be greater 
or less, as the nature of the service and existing conditions may require. The fourth 
company, above noted, may therefore be broken up and attached to the other three." 
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Considering the division as the unit the six companies above 
mentioned will be equipped and designated as 



One base line company. 
Two telegraph companies. 
Two field companies. 
One wireless company. 
One balloon company. 



Or if the wireless men are broken up into detachments and 
included in other companies, as indicated below, then three field 
companies or three telegraph companies, as the exigencies of the 
service require, making a total of six companies, in addition to 
the balloon company. Of these six, however, certain ones will 
be detached at corps and army headquarters. 

The organization and equipment of these companies is out- 
lined as follows : 

A company will consist of 

1 Captain, 

3 Lieutenants, 

3 Master signal electricians, 

10 Sergeants, first class, 

10 Sergeants, 

10 Corporals, 

45 Privates, first class, 

20 Privates, 

2 Cooks, 

Total enlisted, lOO. 

The assignment of duties in general, the equipment and 
normal distribution of transportation, will be as follows : 

Field company to provide lines of communication for tactical 
use during combat, maneuvers, rapid marches, etc. Each field 
company will be provided with suitable eciuipment to furnish 
communication for a division by visual signaling, wireless teleg- 
raphy, buzzer and other field telegraph and telephone lines. 
The amount of equipment will be sufficient for a field company 
to construct, operate and maintain forty miles of field lines, thirty 
miles of buzzer lines, three portable wireless telegraph stations 
having a normal radius of twenty miles, and six visual signaling 
stations. 

Telegraph company. — To provide lines of communication for 
administrative purposes, such as camp telephone systems, serv- 
ing stafif departments, supply depots, hospitals, etc. Each tele- 
graph company will be provided with suitable equipment to fur- 
nish communication for a division by visual signaling and lance 



MILITARY INFORMATION, 57 

or semi-permanent lines for telephone and telegraph service. 
The amount of equipment will be sufficient for the company to 
construct, operate and maintain forty miles of lance lines and 
six visual stations. 

Base line company. — To provide lines of communication 
from the bases of an army along the route of supply to the dis- 
tribution points and connections to commercial and cable sys- 
tems. Each base line company will be provided with suitable 
equipment to construct, operate and maintain telegraph and long 
distance telephone over permanent or semi-permanent lines fifty 
miles of three wires, and two wireless telegraph stations, i K. W. 
having a normal radius of 75 miles: Details from this com- 
pany will assist in the administration of signal corps depots of 
supply at bases and distribution points. 

Each cavalry division will have two field companies and 
one telegraph company, all mounted. When. one company is 
required to provide all classes of service, viz., field, telegraph 
and base line, suitable eqi^ipment will be furnished accordingly. 

To the headquarters of each army corps and each unit larger 
than an army corps, there should be assigned one additional 
field and one additional telegraph company to furnish communi- 
cation service for such headquarters. 

These companies should serve under the immediate direction 
of the chief signal officer of the headquarters to which they are 
assigned. 

At present time the ballooning experiments have not been 
sufficiently complete to determine the most suitable equipment and 
transportation for a balloon company, nor the number of bal- 
loons that will be necessary, but probably a balloon company 
should be allotted to each army corps or expeditionary force, and 
placed under the immediate direction of the chief signal officer 
in the field. 

Transportation for a field company: 

90 Riding horses, 
6 Reel carts, 2 draft horses each, ^ Special wagons supplied by 
3 Instrument wagons, 2 mules each, > the signal corps ; to be 
3 Lance trucks, 6 mules each, ) driven by signalmen. 

2 Escort wagons (quartermaster) for company transportation, 

4 mules each. 
9 Pack mules. 

Reel carts and instrument wagons are special vehicles supplied 
by the signal corps, and drivers will be enlisted men of that 
corps. 
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Transportation for a telegraph company 

10 Riding horses, 

3 Wire wagons, 4 mules each, 

4 Lance trucks, 4 mules each, 

3 Instrument wagons, 2 mules each, 

4 Construction wagons (escort), 4 

mules each, 
I Escort wagon (general transpor- 
tation, 4 mules each. 
Wire, 

The lance truck carries about 300 
lances. 



Wire wagons, lance trucks 
and instrument wagons 
are special vehicles sup- 
plied by the signal 
corps, and the drivers 
will be enlisted men of 
that corps. 



Transportation for a base line company: 

3 Instrument wagons, 2 mules each, \ Special wagons supplied by 

2 Wire wagons, 4 mules each, V signal corps ; to be driv- 

3 Lance trucks, 4 mules each, ) en by signal corps men. 
2 Construction wagons (quartermaster escort), 4 mules each, 

I Escort wagon, 4 mules each. 

The preceding paragraphs, which* prescribe organization and 
equipment of various companies, may be amended to conform to 
exceptional conditions of service. 

Field artillery, signal equipment. — The fire control and di- 
rection of field artillery is a matter of great importance, but as 
it pertains incidentally to the signal corps it is only necessary 
to note here that the following eciuipment is provided for this 
service : 

Battery Equipment. 



3 Telephones, field-artillery type, 
2 Pay-out handles, 
2 Breast reels, 

2 Spools buzzer wire, 

3 Ground rods, 

3 Inspector's pocket kits, 



2 Flag kits, 2-foot, 
2 Megaphones, aluminium, 18-inch, 
6 Field-glasses, field-artillery type, 
I Chest for i)acking battery equip- 
ment. 
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2 Telephones, field-artillery type, 
2 Ground rods, 
2 Breast reels, 
2 Pay-out handles, 
10 Spools buzzer wire, 
2 Inspector's pocket kits, 
2 Rolls insulating tape, 
I Pliers, 8-inch pair, 



I Field acetylene lantern, 
I Heliograph and tripod, com- 
plete, 

1 FLag kit, 4-foot, 

T Field-glass, field-artillery type, 
5 Miles field wire, ii-strand, 

2 Chests for packing battalion 

ccjuipnient. 
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Regimental Equipment. 

2 Telephones, field-artillery type, i Flag kit, 4-foot, 
2 Ground rods, i Field-glass, field-artillery type, 

I Inspector's pocket kit, 2 Chests for packing regimental 

I Field acetylene lantern, equipment. 

I Heliograph and tripod, com- 
plete. 

One high power field-glass will be furnished to the command- 
ing officer of each battery and to each reconnaissance officer 
of field artillery. 

Only six field-glasses, field-artillery type, and two flag kits, 
2-foot, will be furnished to each battery of mountain artillery. 

No one system of lines of information will meet all condi- 
tions, therefore the signal corps will provide as great a variety 
of systems as practicable, and the signal corps officers in charge 
must determine what system to use for each particular case, to 
provide the most efficient service. This usually requires dupli- 
cate lines of different types and routes to prevent interruption. 

The kind of lines, type of instruments or signal apparatus 
which ought to be carried by a signal corps detachment serving 
with line troops in the field should not be rigorously prescribed, 
but it should be left to the judgment of the senior signal officer 
present. The amount will usually be limited by the transporta- 
tion available. 

A division in camp, when the duration of the encampment 
warrants, should be supplied with the following telephone serv- 
ice by the signal corps : One telephone at each brigade head- 
quarters, headquarters of divisional cavalry, headquarters 'of di- 
visional artillery, engineer battalion, quartermaster supply depot, 
commissary supply depot, signal corps headquarters; two tele- 
phones at division headquarters, each field-hospital, corral of 
ammunition and supply train, and to each regimental headquar- 
ters when the amount of material on hand warrants. 

It is believed that the organization above given will answer 
well the needs of the regular army, but should war come and the 
great army of organized militia and of volunteers be called into 
service, the work of organizing and equipping a corps for the 
service of lines of information will be no slight task. Prepara- 
tion for this work has not been neglected, but space is lacking 
for more than a suggestion as to the numbers that will be 
required for this service in a great war. A fair estimate has 
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been made of the strength of the volunteers that will be called 
to the colors by an officer of the General Staff,* but even he, 
in the opinion of the writer, places the number of men too low 
for the service of lines of information. He remarks: "In 
any future war with any first-class power, and acting purely on 
the defensive, the United States will require a volunteer army of 
at least five hundred thousand men, in addition to the legal maxi- 
mum strength of one hundred thousand men in the regular 
army. Of all the great nations of the earth, including even 
China, our country is the only one that has no system by which 
its forces can be rapidly placed upon a war footing. 

"We have, on paper, about one hundred and twenty thousand 
men in our organized militia or national guard, of whom only 
about thirty-three per cent, would be available for service in the 
volunteer army. Our regular establishment can supply the neces- 
sary complement of both line and staff-officers for the maximum 
strength of the regular army alone, and officers, line and staff, 
"for four hundred and sixty thousand volunteers will have to be 
forthcoming. It has been usual in the past to allow one and one- 
half per cent, of the total strength for the service of the lines of 
information, and for six hundred thousand men we would then 
require nine thousand trained technical men for such service. 
The proper complement of officers for such a force is, in round 
numbers, four hundred and fifty.f 

In the opinion of the writer, this estimate should at least 
be doubled. For a force of six hundred thousand men no 
less than twelve regiments of one thousand five hundred men 
each should be provided for the service of the lines of informa- 
tion. If the estimates above made are accepted as a criterion 
of the needs of the armies of the United States in war in 
the matter of the personnel of the lines of information it ap- 
pears evident that difficulty \vill be experienced not only in 
supplying the men needed, but in obtaining the officers necessary 
for their control and direction. Nevertheless it is believed that 
the men will be found and that the small nucleus of the peace 
establishment, aided by experienced officers of the organized mil- 
itia, will sufficiently leaven the whole mass. 

* Lieut. -Col. S. R. Reber, Signal Corps, in a paper read in 1906 before the Telephone 
Society of New York. 

t Compare with estimates given in coast defense. 
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THE WIRELESS TELEGRAPH AND TELEPHONE 

Though Still of somewhat indeterminate value to the mobile 
army in extended operations in the field, the wireless telegraph 
has grown to such importance in peace, and is so obviously es- 
sential in certain phases of the military service, that much effort 
has been expended in the past few years by the signal corps to de- 
vise apparatus suitable to military needs which require, in general, 
portability, certainty and reasonable simplicity rather than power 
and range. But it is unnecessary in this place to more than touch 
upon the subject of wireless communications as a whole.* There 
can be no doubt that the most important use of the wireless made 
by the army has, up to this time, been the section of one hundred 
and seven miles across Norton Sound, established in August, 
1904,1 and which is reported June last to have continued to work 
uninterruptedly since that time — practically three years. It has 
maintained communications and has transmitted the entire tele- 
graph business of Nome and Seward Peninsula, which, with the 
official messages, averages several thousand words daily. Every 
detail of operation of this system is done by enlisted men of the 
signal corps, and if it is remembered that the Seward Peninsula of 
Alaska is cut off from the world for probably eight months of the 
year, except for an occasional mail carried by dog-sled, it is 
thought that the system proves the value of wireless better, per- 
haps, than any other of the world; yet the apparatus by which 
this is done consists of a small gasolene engine and a 3-K.W. 
generator with their accessories. So successful has been this use 
of the wireless in the North, where, as it seems, the electrical con- 
ditions are favorable, that during the coming open season in 
Alaska the stations at Nome and St. Michaels will be so increased 
in power that they should be able to communicate with a central 
station at Fort Gibbon on the Yukon River, where a lO-K.W. 
permanent station will be established by the signal corps. In ad- 
dition, smaller stations fitted with i-K.W. sets and gasolene en- 
gines, will be in operation at Fairbanks and Circle City. 'J 

*For a more full discussion of the subject reference is suggested to the Xovembcr- 
Dccember, 1907, number of the Journal of the United States Artillery, which contains 
an article on land wireless telegraphy, by Major Edgar Russel, Signal Corps. 

t Largely through the efforts of Capt. L. D. Wildman. signal corps, and his com- 
mand. It has so continued to Ihe present time, forty-two months after its installation. 

t Incidentally it may be remarked that the navy has established a 20-K.W. station 
at Sitka, and that another is proposed at Veldcz, which will give a chain of wireless 
stations from Nome to Fort Gibbon, 400 miles; Fort Gibbon to Valdez, 350 miles; 
Valdez to Sitka, 500 miles; Sitka to Cape Flattery, 750 miles. 
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In the Philippine Islands, also, the wireless telegraph is grow- 
ing increasingly important, especially in replacing cables, often 
difficult to maintain among the coral reefs of the tropics, as they 
long ago proved among the icebergs of the shallows waters of 
Norton Sound. Stations have been established at Zamboanga 
and at Jolo which use apparatus of the same type and power as 
those so successfully installed by Captain Wildman in Alaska, 
and wireless communication will be maintained between the 
former place and Malabang. Interisland communication in the 
Philippines appears to offer a magnificent field for the wireless 
telegraph, for though the natural electric conditions have proved 
less satisfactory than in the North, the grouping of the islands is 
most favorable to the service. 

In Cuba, the signal corps has confined the use of the wireless 
to the field sets later described ; but it has fitted up six permanent 
stations* for the Provisional Government. These, in connection 
with the naval stations at Guantanamo and on the Isle of 
Pines, form a valuable system of lines of information in case of 
the interruption of wires and cables. 

On the coast of the United States proper a signal station has 
been erected at Fort Wood and equipped with a 3-K.W. wireless 
set with harp antennae, to be used rather for instruction purposes 
at the signal school there established than as a line of communica- 
tion. A second station which will serve as a model for artillery 
districts is nearing completion at Sandy Hook, and others will be 
established within the artillery districts of Boston, Portland and 
Puget Sound when practicable. Wireless stations exist for 
artillery work at Fort Monroe, Fort Totten and at Fort H. G. 
Wright, which are equipped with the i-K.W. set; at the latter 
station, however, use is still made of part of the commercial ap- 
paratus installed in 1903. In addition, there has been installed 
in the interior of the country, at the signal corps post at Fort 
Omaha, a 3-K.W. wireless set, designed for use with stations 
later to be established at Forts Leavenworth and Riley. The 
latter are intended to be of portable type, fitted with a i-K.W. 
set, known as "Field Wireless Set, i K.W. — Wagon," which in- 
cludes a gasolene engine, dynamo, a three-gallon gasolene tank 
and fittings, the whole to weigh about five hundred pounds and 
susceptible of being transported by wagon, as the name implies. 
But among the most useful installations that have been effected 

■ •Pinar del Rio is (or will be) equipped with a 5-K.W. set. Havana, 20 K.W.; 
Santa Clara, 10 K.W.; Camaguey, 10 K.W.; Santiago, 20 K. W.; Baracoa, 10 K. W. 
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are those of the transports. The first of these was used in the 
Pacific on the Logan, and though of only 3 K.W. power, main- 
tained communication between the ship and the Wake Island 
station for 700 miles at its first use,* and more recent reports 
indicate that the 3-K.W. apparatus under favorable conditions 
has a range of more than two thousand miles at sea. 

Three types of wireless sets have been devised by the signal 
corps; these are, first, the 3-K.W. permanent set above mentioned,, 
intended for transport service arid for shore stations. Second, 
the i-K.W. permanent and portable set for station use and for 
field service with wagon transportation. Third, portable field or 
boat sets, used on land with wagon or pack transportation. 

In addition, an experimental wireless equipment is reported 
under construction, which will consist of an automobile of forty 
horse-power so built that it will transport a i-K.W. dynamo,, 
transformer and necessary auxiliaries and allow a portable mast 
to be fitted to carry the antennae; the motor of the car will be 
used for driving the dynamo. Such apparatus may prove of serv- 
ice hereafter; but nothing has as yet been established as to the 
value of this ingenious contrivance. Communication while you 
wait is attractive, but not proven. 

The 3-K.W. wireless sets constructed by the signal corps are 
usually provided with two sources of power: a gas engine and 
generator and a motor generator set, each furnishing alternating 
current at approximately no volts and 133 cycles, which is in- 
creased for use to 25,000 volts in an open core transformer. Re- 
ceiver set, sending keys (direct and oil-break) and fan-cooled 
spark are mounted on a desk, at the rear of which is a panel with 
equipment for the distant control of the generators. A copper 
tube linking coil and open core transformer are installed in the 
operating room. 

This set, though not portable, can be broken into sections 
weighing 800 pounds and less, and can consequently be trans- 
ported by boat or wagon without difficulty and may be used with 
a portable jointed mast. It is believed that the radius of opera- 

*The following later results are reported in Orders No. 23, War Department, Signal 
Office, December 16, 1907, as follows: 

Some time ago the naval wireless telegraph station at Sitka reported hearing the 
Sherman, at a distance of about 2200 miles. Table Bluff station, near Eureka, reports 
hearing, at 10.30 p. m., November 17th, the Thomas calling the Farallon Islands. Table 
Bluff answered the call, receiving a considerable message, reporting the ship 1400 miles 
from San Francisco (about the same distance from Eureka), and reporting all well. 
Four hours later Table Bluff received a second message, giving the Thomas's latitude 
and longitude. Excellent service for this small apparatus. 
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degree of perfection, and good, practical work has resulted from 
their use with small craft in artillery target practice and with 
the army in Cuba. The portable apparatus devised by the signal 
corps is called the "Field Wireless Set — Pack/' They are prom- 
ising and very pretty instruments, intended primarily for service 
with the mobile army and to accompany rapidly moving troops in 
the field; but they are also very serviceable with scout boats and 
other floating auxiliaries of the fixed defenses, at lighthouses and 
advanced observation stations of the coast, since they carry their 
power with them.* In the field the portable wireless is trans- 




FiG. II.— FIELD WIRELESS SET PACKED. 



ported by pack, as shown, three animals being necessary for each 
wireless set complete; that is, one each for the sending and re- 
ceiving apparatus, the antennae and jointed mast and the storage 
batteries. The operating chest when packed weighs 150 pounds; 
the joined mast, guys and antennae, packed, weigh 200 pounds; 
the latest form of storage batteries, charged and packed, weigh 



*Tlie Artillery Board of Fort AFonroe are apparently taking exceptions to the small 
]iortable sets for use on the tugs, and are taking steps to ask for V2 K.W., or larger, for 
use on those boats. In view of this, the whole matter has been brought up to the 
Chief of Artillery to settle definitely the kind of wireless sets that we arc to issue to 
the artillery. 
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Fig. 12.— wireless OUTFIT PACKED FOR TRANSPORTATION. 
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130 pounds; the battery cases are so constructed as to be prac- 
tically free from leak, no matter how the load is turned. The 
aggregate weight of one set is therefore 480 pounds, so that the 
two sets can b^ readily carried in a wagon or cart. Divided into 
three packs the load carried by each animal is light. 

The jointed mast is of wood. It consists of ten sections, each 
six feet long, and when erected is maintained by guys, some of 
which support also an umbrella aerial. 

The antenna connected with the mast consists of eight phos- 
phor bronze wires, each fifty feet long, radiating from the top 
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Fig. 9--WIRKLESS STATION AND KrFE. 

and connecting with the copper strip which extends up the sides 
of the sections. At the bottom of the mast there is a radiating 
set of insulated wires fifty feet long and about seven feet from 
the ground. This lower set of wires is used instead of ground, 
the wireless set being connected between these so-called ''counter- 
poise'' wires and the upper or antennae wires. This mast and 
aerial have been erected in fifteen minutes. 

Another means of raising the antenna in the field is the kite, 
of which two sizes are used, one six, the other seven and one-half 
feet high; the kite is held by a phosphor bronze wire which 
weighs about twelve pounds to the thousand feet. It is said that 
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'The kite antenna has shown great adaptability for receiving 
long distances ; although for sending it does not appear quite so 
efficient as the mast and umbrella antenna/' 

Power is furnished the field sets usually by eight cells of 
storage battery (sixteen volts, eight amperes), which will run the 
set about ten hours continuously; but there is also used a small 
dynamo driven by hand. Two men can give the necessary 
power, namely, one hundred and twenty-eight watts. The appa- 
ratus when packed weighs one hundred and thirty pounds. 

Another form of dynamo employed is a foot-driven machine 
operated somewhat like a bicycle, but it is not ordinarily suf- 
ficiently powerful for the field sets. A small gasoline charging 
set of one-half kilowatt may also be used. 

From Cuba, where the field wireless has been most extensive- 
ly used, it is reported that continuous operations with various 
kinds of sets contributed much valuable data to the subject. 
From experimental work with the signal corps apparatus it 
seems probable that communication over twenty miles of land 
distance can, as a rule, be relied upon with them and that they are 
capable, of sending messages that can be read by permanent sets 
one hundred miles away, or of receiving communications from 
a distance of seventy-five miles. 

Furthermore, it is reported that ''When working with sta- 
tions equipped with large masts, such as the naval station at Key 
West, one of the small sets at Camp Columbia, near Havana, 
communicates easily with Key West, a distance of no miles; or 
across Cuba with the large wireless station (of the navy) at 
Neuva Gerona, on the Isle of Pines.''* 

In Germany, of course, the development of the wireless for 
use both in peace and war is a matter of the keenest interest. 
Extensive tests have been continuously conducted since they were 
begun by the balloon battalion in 1897. In 1904 a wireless tele- 
graph division was established, equipped with three portable sta- 
tions and composed of four officers, four non-commissioned offi- 
cers and twenty-seven men, in connection with the balloon bat- 
talion. This division was sent to Southwest Africa, where it 
rendered valuable service. On account of the nature of the 
country the ordinary signal apparatus could not be used. Seeing 
the importance of this work, a second division, established in 
1905, was sent out. This was equipped with three additional 

*Ariny and Xary Register. 
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portable stations and was composed of four officers, nine non- 
commissioned officers and seventy-nine men. 

The German field wireless apparatus is mounted in carts, and 
is stated to have a range under ordinary conditions of about one 
hundred and ninety miles. The wireless detachment consists of 
eight officers, five non-commissioned officers and eighty-three 
men. 

In the Russo-Japanese War the wireless was but little used 
over land ; the field wireless apparently not at all. England has 
a portable form of wireless for field use. From Italy comes 
reports of the extensive use of the field wireless during the man- 
euvers of last summer. It appears that wireless stations were 
established at intervals of twenty miles and that ''There was 
never a time when the whole line of the attacking army was not 
in instant communication with its commander.''''' From the 
stations automobiles were used to deliver the wireless messages. 

Such is a summary of the status of the wireless in military 
affairs. There can be no doubt of its importance in coast defense, 
at sea and at permanent land stations during the leisure of peace ; 
but of its real value in the field during the operations of war, who 
can judge? The charm of its theoretical use is obvious, and its 
enormous importance, if practicable under certain conditions, as, 
for instance, the lateral lines of information of an advancing 
army, or communication with an invested position, is clear; but 
it should seem that the time to place full reliance upon communi- 
cation by wireless telegraph or telephone has not yet come. 
There is this, however, to be said in regard to its use. The wire- 
less can be interrupted only by itself, and it follows that the 
wireless of the enemy must be met by that of his adversary ; con- 
sequently, the wireless telegraph must be given a place in mili- 
tary affairs. 

THE WIRELESS TELEPHONE. 

The wireless telegraph can no longer be disregarded, and it 
may be that the day of the wireless telephone is also approaching, 
but this day has not yet arrived. Much is, of course, claimed for 
this form of communication, and our fleet now on its way to Cali- 
fornia is equipped with this telephone. Astounding reports also 
of its use over a distance of tw^o or three hundred miles are re- 



*Major Edgar Russel, who quotes the statement from a newspaper. 
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ceived from abroad,* but at' present the wireless telephone has no 
great value ia military affairs, though it may later become an 
important means of communication. It has recently been tested 
by the signal corps at Fort Monroe. In all the systems tried a 
sustained current of high frequency is transferred directly to 
the antenna circuit in which the telephone transmitter is con- 
nected and by which is superimposed the wave frequency of the 
human voice. 



. *The Times, of New York, December 20, 1907, states: 

"Yesterday's London cable dispatches to the Times reported that Professor Poulson 
had been transmitting wireless telephonic messages with clearness and accuracy from his 
station near Copenhagen to Berlin, distant 240 miles. A German company is also re- 
ported to be sending oral messages through the air from Nauen to points fifty and sixty 
miles away." 




Fig. 13.— automatic WIRE SPOOL-CART. 
(United States Signal School, Fort Leavenworth.) 



PART III. 

THE SIGNAL CORPS AND THE MOBILE ARMY. 
ELECTRICAL AND VISUAL LINES OF INFORMATION. 

Let US now turn from the personnel of the corps charged 
with the service of the Hnes of information to a brief considera- 
tion of the methods employed and of the instruments used. Be- 
fore entering upon details, however, it is important to remark 
that, in accordance with the practice at the magnificent training 
school of the mobile army at Fort Leavenworth, the military 
lines of information are divided, as before noted, into tactical 
lines and strategical lines, of which it is said that "it is the 
former only which seriously concerns the signal officer at pres- 
ent, since in a very great war, conducted in a territory inhabited 
by civilized people, the problem of construpting permanent or 
semi-ipermanent lines to follow the larger units of a moving 
army is one which would be met by utilizing and adopting com- 
mercial lines already at hand through the service of either regu- 
lar or volunteer signal troops." The obvious comment in regard 
to this conclusion of Leavenworth authority is that much, 
perhaps most, of the work of the signal troops of our army 
will be done in connection with expeditionary forces in countries 
where commercial lines either do not exist or have been de- 
stroyed by the enemy or his people^-as was the case in the 
China campaign — and that strategic lines, their construction 
and their material — bulky though it . may be — are by no 
means to be neglected in considering broadly the duties of 
signal men.* However, there can be no doubt that tactical lines 
are the more important; "and of these the authority quoted goes 
on to say: "Tactical lines of information refer to lines con- 
structed and operated in the presence of the enemy. Here is the 
task to which the signal officer must devote his closest attention. 
In the construction of tactical lines of information the prime 
requisites are certainty of operation and extreme mobility'' ; and 
he adds very forcibly, "If we are to succeed in war, the signal 

•The writer of the present article repeats that he is now only referring to the 
transmission of intelligence or information, and that the collection of Information is a 
duty of the army itself; it depends, at times, almost wholly upon the line, and especially 
upon the cavalry in the field, and upon the coast patrol and floating auxiliaries in coast 
defense. 
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troops must construct field lines of information which are so 
reliable and certain in action as to inspire and insure the com- 
plete confidence of the mobile army which is to depend upon 
them. The equipment must also be so mobile as to provide a field 
telegraph station by the side of the commander wherever he 
may be required to go in the exercise of his duties."''' 

**This means that for tactical lines, as defined above, we rnust 
abandon the present lance trucks and use a pliable, well-insulated 
wire of great tensile strength, paid out directly on the ground/' 

Although the writer is by no means disposed to advocate the 
discarding in the field of the heavier equipment of the strategic 
lines, he agrees thoroughly with the idea that in the transmission 
of information, during operations in the presence of an enemy, 
the main reliance will be placed upon the insulated wire and the 
buzzer ; these are of first importance. But to return to the broad 
subject of military methods of transmitting information, these 
may be classified as: first. Electrical. — The wire telegraph; 
the wire telephone ; the wireless telegraph ; the wireless telephone. 
Second, Visual and Sound. — The flag; heliograph; semaphore; 
International code; the Ardois; search-lights, acetylene (and 
other) lanterns; the torch; fires; rockets, bombs and other pyro- 
technics ; balloons or kites, by illumination or with other signals ; 
sound signals. 

Personal. — Mounted or dismounted messengers; cyclists; 
automobilists ; possibly aeronauts. 

Miscellaneous. — Carrier pigeons; dogs; chronosemic sig- 
nals. 

Of these four groups it may be said that the first is by far 
the most important, but that its use implies the aid of many of the 
methods of the second and third groups. 

The wire telegraph and telephone are the main reliance of an 
army; the wireless telegraph promises well, and the possibilities 
of wireless telephony are recognized but not proven. 

Although the visual groups cannot be considered as primary, 

*The practical conclusion reached is fortified by analogy. 

"Professor Morse originally elevated his wires on poles because commercial in- 
sulated wire had not been then invented, and because he used for the operation of his 
instruments a low-potential battery. 

"From an engineering standpoint, this problem of delivering at the extremity of 
a transmission line, of any length required in war, the minute fraction of a horse-power 
of electrical energy necessary to operate the present field-buzzer is not difficult. In 
fact, hundreds of horse-power are transmitted daily in the operation of electric street 
railways by insulated trolley wires placed even beneath the surface of the earth. A few 
years ago these trolley wires were also elevated on poles. It is simply a matter of relative 
insulation and potential." 
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yet visual signaling, both day and night, is so important that it 
can never be safely omitted. The very increase in value of elec- 
trical signaling adds to the importance of the visual since the 
latter is often the only substitute in case of failure.* Visual ap- 
paratus, therefore, must always be supplied at signal stations to 
supplement the electrical communications. In addition, visual 
signaling is (in the absence of the wireless) often the only means 
of communication available or possible with invested positions, 
across impassable stretches of country, or over the heads of the 
enemy. The objections to visual signaling in general are slow- 
ness, shortness of range and dependence on atmospheric condi- 
tions ; but its value, especially between the smaller units of com- 
mand, is of growing rather than of diminishing importance, and 
it is believed that there exists too great a tendency to neglect it. 

The third and fourth classes of methods of transmitting in- 
formation will be considered in their place, but the attention of 
the reader is invited to a brief survey of the material and 
instruments used by the signal corps of the army at the 
present time. The more important of the instruments are, of 
course, those employed in electrical and visual signaling, and 
these vary from the light field telephone and buzzer carried by a 
mounted man in service with the cavalry, advanced infantry, or 
forward with the firing line, to the ponderous special equipment 
of the fire control and the intelligence communications of the sea- 
coast defenses in all their many forms — cables of a dozen types, 
heavy dynamos, visual apparatus from the wig-wag to the 
Ardois, and in addition many types of the wireless telegraph, 
both field and station. 

In the field a small and rapidly moving command, with pack 
transport, carries, of course, only light electrical apparatus, and 
such visual appliances as may be serviceable. The heliograph, 
flags, smoke rockets for use by day, the acetylene lantern and 
sequence rockets by night, and the instruments, staffs and bat- 
teries of the field wireless telegraph. But when a corps or an 
army are mobilized the lines of information require an amount of 
heavy material and equipment that needs for transportation a 
number of wagons, lance trucks and signal carts; and probably 
in addition balloon trains and field dynamos for use with search- 
lights and wireless, the whole composing a little army of itself. 
Of all this material it is intended here merely to note the most 
important, stopping for a moment by the way to remark that as 



*See page i6, the note of Gen. Sir Ian Hamilton. 
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a primary duty of signalmen is with the mobile army, and 
as they are called upon to accompany troops of all arms and to 
move as rapidly as do any; when held in readiness for service 
with mobile troops the men of the corps are equipped as cav- 
alry and in the field are usually mounted. As to weapons, the 
chief reliance is the pistol ; but the new rifle is provided for use 
in exposed situations. The saber is omitted, but its place supplied 
sometimes in the tropics by a heavy knife or machete.* 

Let us now turn briefly to a consideration of the instruments 
in use in the United States service for the transmission of in- 
formation by wire ; for these instruments the writer has no hesi- 
tation in claiming the highest degree of merit. Some, but by no 
means all, have been designed, or improved, by officers of the 
signal corps of the army; others have been adopted or adapted 
from civil life; one, the cavalry buzzer, came originally from 
Sweden, but is now manufactured in this country; all, it is be- 
lieved, are the best for their purpose that have thus far been de- 
vised. 

First to be considered are the instruments used with the wire 
telegraph, as this has the widest range of certainty and usefulness 
and as its instruments are the simplest of the electrical appli- 
ances employed in the field. 

The Military Telegraph and Induction Kit, — As everyone 
knows, the ordinary telegraph apparatus is composed of three 
essential parts, namely, the key, the relay and the sounder, found 
in every telegraph office. In the field these instruments are, on 
occasion, modified to suit service conditions ; as, for instance, the 
substitution of a main line sounder to obviate the need of a local 
battery, for the ordinary instrument. Besides this certain details 
of manufacture are changed in order that the service instruments 
may better meet the requirements of hard usage in all climates. 
It happens, also, that these simple instruments are supplemented 
when necessary by more complex adjuncts, such as repeaters 
for long distance work, duplex instruments, and many compli- 
cated machines which need no description here, and in fact are 

*Tlie arms and equipments of master signal electricians and first-class sergeants 
are: i non-commissioned officer's sword, i revolver and holster, i revolver cartridge belt, 
I canteen, i set blanket roll straps, i shelter tent pole, i waist belt, garrison, service, 
I cartridge box, i first-aid packet, i haversack (with field-kit), i shelter tent, half, 
5 shelter tent pins. 

For sergeants, corporals and privates: i rifle, caliber .30, i gun sling, 1 pair rifle 
cartridge belt suspenders, i revolver cartridge box and lanyard, i canteen, 2 spurs and 
straps, I shelter tent pole, i revolver and holster, i rifle cartridge belt, i flrst-aid 
packet, 1 cartridge box, i haversack (with field-kit), i set blanket roll straps, i rifle 
scabbard. 1 shelter tent half, 5 shelter tent pins. 
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used only under settled conditions. These instruments are in- 
stalled with some form of battery, usually the ordinary gravity 
cell, storage battery or dynamo current; but not with the dry 
cell (except for a short time in emergencies), since these cells 
are quickly exhausted on the closed circuits usually employed in 
this country; the open circuit key is, however, coming into use 
to some extent with the dry cell. It may be said, in passing, that 
in the army the American Morse code is used, whereas all the 
other great nations and their armies employ the continental code, 




Fig. 15.— visual STATION. 
(United States Signal School, Fort Wood.) 



which, by convention, we also are compelled to use with the wire- 
less telegraph."^ 

This fact imposes upon the signalmen of the army familiarity 
with three codes, the last two mentioned for telegraphic service 
and the wig-wag code for visual signaling. However, in emer- 
gency any officer or enlisted man familiar \vith the useful wig- 
wag only ma}' communicate by the telegraph key and be under- 
stood by a skilled reader at the other end of the line, who wall 
soon perceive the meaning of the dots. 

In connection with the simple telegraph apparatus noted, it 



* Agreement of tlie Berlin Conference. 
i|iiesti(.»n that needs consideration. 



Tlie multiplication of signal codes is a serious 
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may be well to mention here a new signal corps instrument that 
will probably prove useful in the hands of highly skilled men in 
the field. This is called the 

Field Induction Telegraph Kit. — It is made up of an oak 
case containing a very delicate polarized relay, an open circuit 
key, a sounder, a switch and a proportional induction coil. The 
battery circuit is local and the relay is actuated by impulses sent 
out over the line from the secondary of the induction coil. This 
instrument can be carried over the shoulder; it was tried in re- 
cent maneuvers, and a few are now with the army in Cuba. 

*Tests that have been made with this set indicate that with 
three dry cells for main battery, as provided in the case of the 
instrument, signals can be sent through about fifty thousand 
ohms dead resistance, and that the set will work with certainty 
through about thirty-five thousand ohms. Through a resistance 
equivalent to one hundred miles of No. 9 G. I. wire (2000 
ohms ) , the set has been made to work through a distributed leak 
of about ninety-five per cent. The above conditions are nearly 
limiting ones, and quite careful adjustment of the relay tongue 
is required. It must be set with a small play, and care should 
be taken that it falls with equal ease to either back or front con- 
tact when no current is sent. 

These induction telegraph sets would therefore appear to be 
useful in working field lines, and may be considered as an inter- 
mediate type of instrument between the establishment of the line 
as a permanent one and the discontinuance of the use of the 
buzzer. The above-named qualities appear to fit it particularly 
well for use over lines which must occasionally be worked over 
bad leaks or high resistance. 

The Military Telephone. — Of this it is said that it isj "the 
basic instrument of all short distance systems of communica- 
tion'' ; but until the Spanish- American War it had not been used 
extensively and its military value was considered doubtful. With 
that war, however, the necessity for a type of telephone for the 
general military service became apparent, and certain signal 
corps instruments were evolved. The special telephones and 
kindred instruments used in the military service are of two 
classes. First, those intended for the use of the troops in general, 
in garrison, in camp and in the field. Second, those intended for 
permanent positions such as the coast defenses. With both, of 

•Signal Corps Bulletin No. 8, M'arch, 1908. 
tManual No. 8, United States Signal Corps. 
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course, commercial instruments are employed when useful,* but 
of these no further mention need be made beyond noting the fact 
that they are not suited to service in war, since in general they 
are not safely portable and, so far as known to the writer, none 
are sufficiently strong for field use. 

The first of the military telephones to be considered is the 
Service Telephone. — This is a bridging instrument with magneto 
box that has the induction coil fastened in the top and a trans- 
mitter of the solid arm type fastened on the bottom. Two cells 
of dry battery are screwed into the lower half of the box; the 
latter, w^hen closed, serves as its own case for transportation by 
wagon or pack; the transmitter being removable and held by a 
clip within the case, no protuberances remain and the instrument 
has the form of a strong rectangular wooden box. When opened 
it may be suspended from a tent pole or tree. 

A lighter and more portable instrument, fitted with a strap 
for the shoulder for field use, is the 

Field Telephone. — The kit of this instrument is contained in 
a strong wooden box, holding the magneto, call bell, combined 
receiver and transmitter and dry battery. The magneto handle 
(or call), when in use, passes through a hole in the side of the 
box and screws on to the driving axle ; when not in use the handle 
is slipped into a wooden block in the top of the box. The trans- 
mitter and receiver are connected by a hollow handle of alumi- 
num that forms no part of the circuit.f This is a very useful in- 
strument and can be carried anywhere in the field, since it weighs 
only about twenty-two pounds with battery. It is readily seen 
that a man provided with this telephone at the outposts, or at 
some well chosen observation station may communicate in- 
formation gathered by himself and others without betraying 
his position as a visual signalman must do — a most important 
consideration in modern warfare, since the signalman may betray 
to the enemy much more than his own position. In addition to 
the two types of telephones mentioned, two other instruments 
are provided for special use, these are the : 



♦This is an important consideration, since, in the event of war, thousands of in- 
struments must be obtained from private manufacturers for the use of the army, and 
all must be made in the short preparatory period preceding the actual outbreak of 
hostilities. Indeed, they will be used previous to this at the formation of the first 
camp o-f instruction. 

tin the illustration these are shown at a and b on the front of the box. 
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Cut-In Telephone.'^ — This is an instrument designed for 
operation over short distances on telegraph lines and may at 
times be useful in the field in the hands of a skilled man. It 
weighs, with battery, ten pounds and thirteen ounces. 

A new telephone designed for base-line work of the light 
artillery has just been devised. It is called the 

Field-Artillery Telephone. — This instrument is intended for 
use by the field-artillery in communicating over base lines. It 
consists of a transmitter with a battery key, induction coil and 
battery, and head telephone with flexible bands. It is not a call- 
ing instrument. The various parts are mounted in a fiber case 
contained in one of leather, and is intended to be carried on the 
side or back when not in use and to be thrown to the front and 
employed as a breast transmitter in action.f 

As has been said, in addition to the telephones of military 
type above mentioned, there are used in permanent garrisons and 
camps telephones of the ordinary wall and desk types, which need 
no description. 

Switchboards. — In connection with both telegraph and tele- 
phone two kinds of switchboards are used, the first of ordinary 
type, the second of somewhat special design. The field telephone 
switchboard is an important instrument, as it makes practicable 
the extended systems of lines of information demanded by troops. 

For posts and permanent camps there is' provided an ordinary 
magneto switchboard with usual cords, cams and drops, which 
is in the form of a cabinet. It may be supplied with an equipment 
of one hundred lines, but is too delicate and heavy for field use 

The coast artillery posts are now being equipped with com- 
mon battery switchboards and telephones in accordance with the 
latest commercial practices. Other telephone switchboards are 
still used, but they are of past types. The switchboards above 
mentioned as being employed in the military service are 

*The adaptation of this instrument to military purposes is due to Major Edgar 
Russel, Signal Corps, U. S. Army, whose name it usually bears. 

t During the past year the Chief Signal Officer of the Army has co-operated with 
the Chief of Artillery in determining upon a suitable equipment for visual and electrical 
communications for use of field-batteries, battalions and regiments. 

In accordance with the recommendation of the Chief of Artillery, and following 
in general the plan outlined by the Field-Artillery Board at Fort Riley, Kans., a. series 
of equipments in chests for battery, battalion and regiment have been issued, comprising 
in the electrical equipment field-buzzers, which are used as telephones, with the necessary 
accessory material. Two kinds of wire are issued for the flying lines which arc used, 
the first being a fine insulated buzzer wire on half-mile spools, which can be paid out 
and taken up by means of a hand-reel. The other wire is very strong insulated wire, 
weighing about seventy pounds per mile. This equipment has proven satisfactory. 
(Annual Report of the Chief Signal Officer of the Army for the fiscal year 1907.) 
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merely adaptations of those commonly used in civil work, with 
the exception of this : 

Field Telephone Szvitchboard. — It is intended for use in camp 
and consists of a strong oak box with leather carrying case and 
ground rod; the box contains ten line drops with the necessary 
ringing, listening and connecting cams to enable four sets of 
connections to be established simultaneously. The operator is 
provided with breast set and single head receiver. This switch- 
board is readily installed in a tent and is capable of being set 
up and providing the necessary ground for protectors and ground 
lines under any condition of field service. The board is sup- 
ported upon a tripod, which is of ash, and is provided with a 
carrying sling. 

There remains, however, one instrument whose use is prob- 
ably only military. It is called the Buz::er, — This instrument 
plays so important a part in the transmission of military intel- 
ligence that something more than a mere mention seems desir- 
able. The reason for this importance is that it frequently is the 
only instrument capable of working over hastily constructed mili- 
tary lines, the insulation of which is often imperfect. Indeed, 
the importance of the buzzer in field operations has grown so 
great and become so well recognized in modern field operations 
as to lead a well-known officer of the Leavenworth School to 
remark recently to the writer, both wittily and truly : 

The most important enlisted man in the forty-mile fighting line of 
to-day is not the man behind the gun, but the man behind the buzzer; 
because upon the integrity of his service may rest the movements of 
the grand divisions of the army, involving thousands of officers and 
men, and the success of a campaign. 

The principles upon which the buzzer operates depend upon 
the comparatively high voltage developed at the terminals of an 
electromagnet when the battery current through it is suddenly 
interrupted, and upon the sensitiveness of the telephone as a re- 
ceiving instrument for feeble momentary currents, especially 
when they are of the sharply accentuated character produced in 
the manner just described. An automatic make and break 
vibrator gives a buzzing* sound in the telephone receiver, which, 
by short or long contacts of the key, produces the dot or dash of 
the Morse alphabet. This buzzing sound gives the instrument 
its name. 



•Quoted from Signal Corps Manual No. 3. Most of the above remarks regarding- 
instruments are taken from this and other manuals, which contain rather full descriptions 
of the instruments now issued. 
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The first prominent mention of the use of the buzzer in mili- 
tary telegraphy is that by Major Cardew, R. E., in 1881. Its 
utility in working through a poorly insulated line where the 
ordinary Morse was impracticable was mentioned in the account 
of the expedition of the English up the Nile in the attempit to 
relieve Gordon at Khartoum in 1884. Some use of it was made 
also in the* French Army; but it remained for Colonel (now 
General) James Allen, Chief Signal Officer of the Army, to so 
perfect this instrument in form and manner of working as to 
make it an indispensable adjunct to an army operating in the 
field. 

The buzzer, undoubtedly, is the most valuable of all the in- 
struments employed for communicating intelligence in the field, 
and the American army in the Philippines and China made a 
most extensive and continuous use of it as a means of maintain- 
ing communication between the army and its base and as an 
habitual means of telegraphing over hastily constructed lines 
where the insulation was too imperfect for Morse working. 

An instance may be mentioned.''' In General Lawton's ad- 
vance through central Luzon in November, 1899, communication 
was almost continuously maintained by this means for a week 
between Cabanatuan and the head of navigation on the Rio 
Grande, and San Jose, thirty miles north. About ten miles of 
this was imperfectly insulated line and twenty was bare wire of 
various kinds laid on the earth, trees and bushes. During part 
of the time heavy rain prevailed, and flooded rivers would have 
prevented messengers from going back. In spite o£ these ap- 
parently prohibitive conditions, the buzzer continued to operate. 
Of course it was very faint and the utmost attention and com- 
plete quiet were required. Such proofs of its utility under trying 
conditions show plainly its role in military telegraphy for field 
lines and other temporary connections. 

Two kinds of buzzers are now used in the United States serv- 
ice; they are, first. 

The Field Buzzer. — This instrument is mounted in a wooden 
case covered with leather; it weighs, with battery, eleven pounds 
and five ounces, and is easily carried by a mounted man by a sling 
over the shoulder. 

It consists of a rubber plate, upon which is mounted an 
enclosed iron shell buzzer with a telegraph key and a small con- 

* Quoted from Signal Corps Manual No. 3. Probably the experience of Major 
Russel. 
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denser and coil for absorbing the spark. In addition to the tele- 
graph part, the buzzer is provided with an approximately water- 
proof telephone transmitter with a push-button key. When a 
buzzer line is in good condition fairly satisfactory results can be 
obtained with the telephone. When the telephone ceases to be 
effective the buzzer line will, in nearly all cases, be found work- 
able. Normally, five cells of battery are used with the buzzer. 
Second. 

The Cavalry Buzzer, — This valuable instrument is originally 
of Swedish design, but is now manufactured in this country. It 
is contained in a fiber case covered by leather, and is intended for 
use with the mounted service. It is very compact in form and in 
principle is similar to the field buzzer. The speaking part, which 
consists of a collapsible micro-telephone with a switch in the 
handle, is carried in a circular leather pouch attached to the 
buzzer case. The telegraph key of this buzzer is built like a 
push-button and is capable of being worked through the leather 
case. A flap is also provided for the connection of the micro-tele- 
phone with its jack on the buzzer. 

The instrument weighs, with battery, five pounds and twelve 
ounces, and requires but two cells of dry battery, which are 
contained in a single case. It is capable of being used both on its 
own line and on a line employing the telegraph. It is a most 
valuable instrument of very recent design and probably destined 
to have an extended use.* 

Such, briefly, are the instruments employed by the army in 
the electrical transmission of information by wire in the field. 
A full description is given in the various manuals. With the 
instruments thus briefly described are used three kinds of tele- 
graph or telephone lines : First. — Permanent Lines, which, as 
the name implies, are employed to connect camps or permanent 
positions with the telegraph or telephone systems of the country 
or with the base, and to replace field or temporary lines as the 
army advances. These systems will ordinarily extend to the 
rear of the army and will be constructed and maintained by 
the "base line troops," in whose charge, of course, most of the 
heavier signal material will be placed. They are in general 
strategic, rather than tactical lines; and are constructed 
with wooden or iron poles, glass insulators, and bear a galva- 
nized iron wire, number nine or fourteen size. The speed 



•The type "D" and type "E" kits and old styles of buzzers may still be seen in use, 
hilt they are obsolete and but few remain in service. 
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with which these lines can be built depends, of course, upon the 
number of men and transportation available. Frequently in a 
wooded country with tree insulators they are run with consider- 
able rapidity, but the maintenance of tree lines is difficult and 
costly. Second. Semi-permanent Lines, — These are of more 
hasty construction, the ordinary iron or copper wire, being carried 
on temporary supports or on light poles of cypress, red fir or simi- 
lar wood, thirteen feet and eleven inches in length and two inches 
in diameter at butt; into it is screwed a pigtail insulator made 
of a composition of mica and shellac, which carries the wire 
suspended from a hook or pigtail. The wire is usually num- 
ber fourteen, though, of course, a lighter copper wire may 
be employed. In China the modern lance was replaced by 
bamboo which, capped by a pony insulator, served admir- 
ably. Lance lines accompany troops on the march, and with 
well-trained signalmen and ample transportation may arrive each 
night at the camp of the troops. The lances are carried by a 
special truck and the wire is unreeled from a cart, or a hand reel 
carried by two men; batteries, instruments and office supplies 
are carried by another cart or wagon, which may be used as a 
field station. These lance lines, though strategical rather than 
tactical, are among the most useful of the communications; they 
are raised above injury from passing troops; are sufficiently 
permanent to remain standing for months with a little care, 
unless destroyed by storms, and they follow the field lines of 
insulated (or sometimes bare) wire used for rapid movements 
in the field and for shifting commands. Third. Field Lines. — 
These are the most important of the lines of information, and 
it is probably due to the introduction of some form of the field 
wire and the buzzer that modern lines owe their importance. 
The buzzer and field wire were unknown in the Civil War, and 
though the military telegraph was used, the wires were neces- 
sarily raised on lances and the ponderous lance trucks and wire 
wagons of those days added to the transportation of the army. 
Nevertheless, magnificent work was done, but the telegraph lines 
then were in general strategical rather than tactical, and the 
tactical lines were chiefly visual. 

Field lines are of two classes known as field wire lines and 
buzzer wire lines. As has been said, heavy transportation of 
the signal corps, such as the lance trucks and the wire wagons, 
remain in the service and have their use, but this is no longer 
found on the theater of operations in contact with the enemy. 
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with mounted commands, in reconnaissance, in connecting 
momentarily changing positions, or, in short, in estabhshing 
those systems of information by which alone the command- 
ing general can control the units of his army. These have 
by modern fire been caused to extend perhaps over fifty miles of 
front. It is not too much to say that power of individual con- 
trol over this widely deployed army is due to the modern field 
wire and the buzzer. Field lines, therefore, are tactical lines. 

The best field wire how authorized for use by the signal 
corps is an eleven strand wire, later described. It is very 
flexible and enormously strong, two qualities which give the 
power to follow marching troops or the changing movements 
of a commanding general ; and to provide certainty of commu- 
nication, since the danger of interruption is small. The wire, 
thrown upon the ground, lies close to the earth and is not liable 
to injury from passing troops; in addition, its strength is so 
great that there is small risk. of interruption to lines of informa- 
tion.* The most approved way of transporting and laying this 
field wire is with the new type of wire cart.f Field wire may be 
laid at a trot or gallop from wire carts with large reels which hold 
about eight miles of wire and which are drawn by two mules. 
These carts can be used in automatically reeling up the wire if 
circumstances permit of its recovery. In laying the wire, a 
mounted man rides behind the cart. The man is equipped with 
a light wooden lance on the end of which is a special hook. By 
means of this lance the wire is picked up and thrown out of the 
road from under the feet of passing troops and vehicles. 

Field wire will ordinarily be used on tactical lines, but in 
special cases, when lines must be laid very rapidly, or when they 
must be laid on ground over which two-wheeled carts cannot 
well be taken, buzzer wire is used. 

The field wire is made up of ten steel and one copper wires, 
weighs eighty pounds to the mile and costs about seventy-five 
dollars. The breaking strain of this is two hundred and fifty 
pounds and the conductor resistance about one hundred and ten 
ohms per mile. 

As is seen this wire is expensive, but of course no question 
of expense should limit its use in time of actual need, but 

*A most valuable and essential quality from the larger point of view of security for 
the lines of information; but a source of annoyance and danger to mounted commands 
and transport when the wire does not hug the ground closely or is not buried. 

t Photograph. 
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when used under ordinary field conditions and to the extent 
of, perhaps, fifty or more miles per day, the questions of cost, 
transport and supply become vital — in war it is by no means cer- 
tain that the necessary quantities can be obtained. Hence, this 
wire must be recovered when practicable, but recovery is a slow 
and tiresome proceeding in the field, and when no emergency 
exists, this cable must be replaced by a lighter and less costly line, 

The buzzer wire is built up of two very fine steel wires sur- 
rounding a core of copper, the whole insulated by a cotton 
wrapper. It weighs four pounds and a quarter to a reel of 
one-half mile (not including the weight of the reel or spool) 
and in diameter is about the size of the lead of an ordinary 
pencil. It is a most excellent cable and can be laid upon 
the ground in rain and heavy dew and even through water; 
it is wound on a spool ordinarily mounted on a breast reel 
fastened to a mounted man and • uncoiled as he advances. 
This is done at so considerable a rate of speed that the wire can 
readily follow the usual movements of the cavalry or field-artil- 
lery.* It costs only about ten dollars per mile, and consequently 
may at need be abandoned without great pecuniary loss, and 
as it is very strong, it is reasonably secure against interruption. 

In addition to the two special cables described, there will 
frequently be used — when certainty of communication is not 

*A very interesting paper appeared in the July number of the Journal of the U. 
S. Cavalry Association in which the writer, First Lieut. A. C. Knowles, Thirteenth 
Infantry, describes a method of using the cavalry buzzer and breast reel from a horse. 
Lieutenant Knowles says, in part: 

"Heretofore, when a mounted operator, so equipped, wished to communicate with the 
base station from which he was sent out, it was necessary for him to dismount and 
establish his own station by connecting his buzzer to wire which he was reeling out 
and to complete the circuit by driving a metallic pin into the ground. 

"By the method described by Lieutenant Knowles, if used it appears when a mounted 
operator is sent out from a column for the purpose of accompanying a reconnoitering 
patrol, a flanking detachment, or any body of troops whose duty will take them far 
enough from the column to make electrical communication both practical and desirable, 
constant electrical connection may be had with him. It is no longer necessary for him 
to dismount and cut in his instrument. He may be called at any time, even while 
moving. He is ready to transmit messages to base whenever necessary, and he doesn't 
have to stop to do it. The commanding officer of the body to which the operator is 
attached may move alongside of his moving telegraph office and receive the message 
word by word as the operator receives it; or he may dictate his own message to the 
base in a similar manner. Should he desire to communicate by telephone, the operator 
hands him the combined receiver and transmitter, and without dismounting he may talk 
with the base. 

"The only way to accomplish what is described above was to ground through 
the horse. This is done by placing a small piece of copper (properly connected to the 
instrument) against the animal's body, and as the horse always has one or more feet on 
the ground while moving at any gait, except possibly the gallop, which would seldom 
be resorted to, it is seen that the ground connection is completed through one or more 
hoofs. Of the several horses used in these experiments, only a few showed any dis- 
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absolutely vital, or in unfrequented localities where interruption 
is not probable — a still cheaper wire; this is a bare strand of 
copper about number twenty in size. Its weight is greater than 
that of the buzzer wire, but as its cost is only about two and 
one half dollars per mile it is not worth the trouble of recovering 
unless needed elsewhere. Small wires have the disadvantage of 
being nearly invisible on the ground, and are lines difficult to 
find and repair or to avoid. In regard to field lines it should 
be noted that the ingenuity of the signalman is frequently called 
into play. A tree, a convenient fence-post or building may be 
made to answer for a lance, the neck of a bottle or an old cup 
may be used as an insulator, and the wire of a fence may save 
many a mile of construction. 

In establishing wire communication existing telegraph lines 
will, of course, be used when possible. Creeks and small rivers 
will be crossed, when no bridge is near to carry the wire, by sus- 
pending it from convenient trees or from lances spliced together. 
When too wide for this a light river cable may be employed, 
armored for use in rapid currents over stones. The field wire 
and even the buzzer wire may be made to answer for a time. 
With all field lines the telegraph, telephone and buzzer are used. 

A very good illustration of the character of hastily con- 
structed field lines was afforded during the China campaign. Of 
these it has been said :* The field line constructed by the signal 
corps in China during the Boxer troubles extended from Taku at 
the mouth of the Pei-Ho (North River) to Peking, about 120 
miles distant. The first section of this line, from Taku to Tien 
Tsin, a distance of nearly thirty miles, was built of various sizes 
and kinds of wire, from nine iron to twenty-two copper, and was 
supported by the poles of the old railroad telegraph, which had 
escaped confiscation and burning when the road was destroyed, 
and by i)ieces of l)oard, bushes, anything, in fact, that would keep 
the wire from the ground. Where a stretch of insulated wire 
was to be had it was left on the ground. The line thus con- 
structed was worked by buzzers. 

comfiture, and those that were affected by the current were soon quieted. They appeared 
to exhibit surprise, rather than pain at something unusual, to which they quickly became 
accustomed. 

"These tests were made over all kinds of ground — very wet, muddy, moist, perfectly 
dry and dusty roads and fields, with results of practical value. 

"With two mounted operators similarly equipped, and separated by five miles of 
wire, conversation was carried on without difficulty, the horses standing in grass. The 
buzzer was loud enough to be heard several feet from the instrument." 

*By ATr. Hastings, of the Signal Corps, then a lieutenant of volunteers, with the 
writer in China. 
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From Tien Tsin a similar line was continued to Peking, but 
the latter section, about ninety miles, was constructed of material 
not quite so diversified as the other, as more complete supplies 
had been received, which made it practicable to construct a better 
field line. 

The allied forces left Tien Tsin August 4th on the march to 
Peking. An effort was made to bring the telegraph into camp each 
night. This required hard continuous labor from early morning 
until late at night; but each evening, until held back by want of 
material (at Matao, some sixty miles from Tien Tsin), the click 
of the telegraph instrument, unless interrupted, soon after camp 
was established announced that the signal corps had done its 
work.* 

As soon as possible after the legations had been relieved 
(August 14, 1900) efforts were made to erect a lance line in place 
of the field cable and other wire first used. This construction, 
however, was not completed, owing to lack of material ; but wher- 
ever practicable the lance line was erected and the field cable re- 
covered. Much assistance in the building of this line was found 
in the use of fir poles from small villages along the trail. Con- 
stant patrolling was necessary to keep the line intact, owing to the 
great amount of traffic and passage of columns of troops. Often 
the wire was deliberately cut by troops (not our own) who found 
it in their way, and occasionally it was stolen. In putting up the 
lance poles efforts were made to straighten the line, to shorten 
the route and to avoid angles and sharp turns, but owing to the 
nature of the country it was often impracticable to run a straight 
line for any great distance. This second line, partly taking the 
place of the field cable, was in use for, perhaps, a month, until 
poles, wires and insulators were collected for the erection of a 
permanent line. In building this line it was intended that it 
should be strong enough to withstand the winds and storms of 
the winter in North China. After its completion the permanent 
line required little repair during the period from October to May, 
when the American troops left China. 

These three methods of providing and maintaining lines of 
communication, although constructed and kept in repair under 
great difficulty, owing to shortage of men and material, illustrate 
the work of the signalmen in the field as far as the telegraph and 
telephone are concerned. 

•Under charge of Lieutenant (now Captain) Stamford, Signal Corps. 
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It was desired 

First. — ^To maintain communication between the base and 
the moving colimm, having the lines available for messages each 
evening. 

Second, — ^To replace the field cable as soon as practicable 
with a lance line, which might be kept in operation for weeks, if 
necessary, by careful patrolling and repair, and could be re- 
covered quickly when no longer needed. 

Third. — It was intended to erect a line that would stand for 
several years, in other words, a permanent line, should the occu- 
pation of the district for an indefinite period be contemplated. 

TRANSPORTATION. 

The transportation used by the signal corps for construction 
in the field is both wheel and pack. Special types of wagons and 
carts are authorized, and one or two new types are now being 
tried. First of these meriting a word of description is the 

Instrument Wagon. — This is a special spring vehicle in- 
tended for the transport of instruments and general technical 
supplies in the field. It is drawn by four animals. The gears,* 
axles, brakes, seat and general construction conform to those of 
the army ambulance. The body consists of a box without upper 
panel and top ; there is a seat immediately in rear of the driver's 
and seats at the sides provided with wings. A canvas cover may 
be used. Like all army transportation of the present time it is 
painted an olive drab color and has on a panel at each side the 
insignia of the signal corps in black, white and red. 

Lance Truck. — This vehicle, as its name implies, is designed 
for the transport of lances for field lines. It is drawn by six 
animals, and although conforming nearly to the specifications 
of the army escort wagon in its running gear, the gears are 
longer and raised, so that in turning, the front wheels cut under. 
The body is thirteen and one-half feet long, three feet four inches 
wide and four feet high. There is a tool box at the sides eight 
feet long, six inches wide and eight to twelve inches high, which 
carries digging bars, tools and insulators; a driver's box at the 
front and three rings on each side provided with ropes to bind 
the load. 

Wire Wagon. — The old type of wire wagon will be replaced 
by some form of reel cart, one type of which (experimental) is 

* Signal Corps specifications. 
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an adaptation of the fire hose cart, but its value has not yet been 
tested in field work. It should prove excellent over rough coun- 
try and bad roads. Another experimental wire wagon is of the 
pintle type. This wagon consists of a reel truck and limber, the 
former of standard type ; the first is designed to carry two reels 
of field wire, the second one. When in use the limber and truck 
are attached. 

A third type of vehicle for use chiefly with the field cable is 
the new cart. The form shown* is experimental and will be 
modified, but it is probable that this type will be adopted per- 
manently. It is designed to carry, pay out and pick up eleven 
strand field wire on spools. This cart will hold fourteen spools 
of wire. The wheels are the same as, and interchangeable with, 
the wheels of the quartermaster standard army ambulance. The 
winding-up device is thrown out or in gear by a foot lever. 

For pack transportation there are used chests which re- 
semble an ordinary trunk, very strongly braced and fitted with 
lock and clamps. These chests are of leatheroid and are about 
thirty inches long, nineteen broad and fifteen high. 

It may not be out of place here to invite attention to the im- 
portance of special transportation for the signal corps of the 
army. Not only are wagons of special design more convenient 
and conducive to the saving of time and expense, but they even 
make possible lines which could not otherwise be erected. They 
have a far greater value in that they cannot readily be used for 
other purposes than that for which they are built and on expedi- 
tions where- transportation is lacking are not so readily subject 
to seizure by a person in power, who has very likely failed at the 
proper time to provide transportation in sufficient quantity for 
other purposes and later in the field seizes everything available, 
leaving the signal officer to get on as best he may with nothing 
except what can be commandeered or hired from the natives, and 
this in spite of the fact that the signal officer may have used all 
possible foresight in providing the transportation needed for his 
work. This has happened within the experience of the writer, 
and similar incidents have occurred not unfrequently in recent 
years. Of course it is natural for a commanding general to sup- 
ply transport first for his ammunition, his rations and probably 
for his medical supplies, but after that should come the service 
of the lines of information. With special transport the signal 
officer is measurably free from the loss of such important ve- 



*Frontispiece, Part II. 
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hides as wire carts, lance trucks and instrument -wagons, since 
they would be of little value (except perhaps the last) for other 
purposes than those for which they are intended, and once pro- 
vided should remain under control of the signal troops. The 
signal corps should have its own transportation. 

As has been said, modern ideas are tending toward simplicity 
in field-line construction and much of the older and more cum- 
bersome material and transportation are passing from use in the 
actual theater of operations to the base line troops. Experience 
is proving that to the essentials of speed and certainty flexibility 
must be added. As a consequence field trials at Leavenworth 
have suggested a tactical field wire train of a capacity of sixty 
miles of wire. This train is composed of four sections of fifteen 
miles each, one day's march of a division. 

Each section consists of but one wire wagon, with equipment 
for four buzzer stations complete ; total capacity of train, sixteen 
buzzer stations. Personnel of each section, twelve men. Of 
these all are mounted but two, who ride on the w^agon. Total 
personnel of train, fiffy men; each individual, although per- 
manently assigned to a section and having certain definite duties 
and responsibilities therein, is trained to fill any position in his 
section. 

The above field wire equipment is supplemented by a buzzer 
wire and visual equipment for each section, for use when re- 
quired with lines subsidiary to the main lines, that may be easily 
paid out or reeled up by a mounted man at a trot.* 

Mounted field buzzer squads are organized as follows : 

Five mounted men, equipped with special hand pikes on pack 
mules, carrying two standard squad boxes, each containing one 
heliograph complete, one flag kit, one signal lantern, two cavalry 
buzzers and a supply of wire in half-mile coils i each of these 
squads is equipped to follow the cavalry screen or light artillery 
at a trot and establish field lines joining with and subsidiary to 
the main field lines laid by the field wire train above described. 

'Trom a military standpoint the immense advantage to be 
gained in dispensing with the material and personnel for. pole 
construction of whatever sort must be apparent. In fact, the 
commanding officer unconsciously pictures to himself, when con- 
sidering field lines, the comparatively complicated equipment 

*By Major George O. Squier, Signal Corps. The above was published in the 
report of the commandant of the Infantry and Cavalry School, Signal School and 
Staff College for the year ending August 31, 1906, a copy of which was very kindly 
furnished the writer by Major Squier, and is in part reproduced here. 
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which was used in the Civil War and known as the 'flying field 
telegraph train.' When he learns that one single, substantial 
field wire wagon, which automatically pays out and reels up a 
strong, insulated steel wire at any gait up to a fast trot, and 
which is operated by a personnel every man of whom is mounted 
either on a horse or on a wagon, and which furnished him with 
reliable telegraphic or telephonic communications wherever he 
wished to go with his command, he will positively demand this 
service for all of his field operations. 

"He learns that his field wire is automatically maintained 
without specific orders, on the same principle that a railroad is 
maintained by the use of section bosses. He learns that the wire 
trailing behind his command is placed in a concealed position by 
mounted men, equipped with light pikes for this work, who also 
keep up with his command. In fact, he leanrs that the enemy's 
raiding cavalry attempting to cut his lines no longer finds them 
conspicuously on poles inviting destruction.'/ 

"The field equipment of a company of signal troops recog- 
nized at Fort Leavenworth is as follows : 

Combat Transportation. 

Automatic field wire wagons, pintle type. 
Automatic wire wagons, tandem type. 
Instrument wagons. 

Standard pack chests and standard squad chests (for pack transporta- 
tion). 

Lance trucks and supply wagons. 

Wire. 
Field wire, 11 and 19 strand. 

Buzzer wire, five pounds per one-half mile (partially insulated; 
varnish finish). 

Instruments. 
Field buzzer, latest type. 
Cavalry buzzer. 
Field telephone. 

Visual Signaling List. 

"To properly handle this wire for tactical lines of information 
every man must be mounted, either on a horse or on a wagon. 
At the present moment, from the best information obtainable 
from all sources, it is considered that about seventy-five per- 
centum of the men should be mounted on horses. 

"The mounted sections of each field company for tactical lines 
of information lay, recover and patrol the wire mounted. The 
mounted signalman must be an expert horseman ; the horse must 
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be specially trained and this is no less important than in the 
cavalry arm.* The wire is handled almost exclusively by a short 
hand pike, fitted with a special hook at the end and carried in a 
small boot in the right stirrup with the hand. These pikes are 
about six and one-half feet long, provided with a good grip at 
the end and with an arm sling, used when at increased gaits. 
The facility with which this field wire can be handled and recov- 
ered is hard to be realized until seen in the hands of expert men. 
Experience has proven that at least six months of the hardest 
kind of labor are necessary to train signalmen for this special 
field service, even after they are fully instructed in the duties of 
the soldier, horsemanship, etc. These men are armed simply 
with the revolver; arms are provided for their use when em- 
ployed on strategic work.'' 

VISUAL SIGNALING. 

It is the intention here in connection with this important 
branch of the subject to merely outline the methods of visual 
signaling in use by the army and to describe briefly the instru- 
ments employed, t 

In visual, perhaps even more than in electrical signaling, a 
reasonable familiarity with instruments and their capabilities is 
essentia] to those who depend upon them for the transmission of 
intelligence, therefore, the following very sensible remarks are 
quoted. I 

The limitations under which all visual signaling must be conducted 
should be well understood. Because a signaler may be given a message 
of hundreds of words to transmit to a station five or six miles distant, 
the sending of which visually will consume an hour or more, the system 
should not be held worthless because of the failure of the responsible 
officer to understand that the message could be delivered at its destina- 
tion by a mounted orderly in less than half the time required to send 
it by the flag, heliograph or lantern. Quite as bad judgment would be 
shown by sending a mounted courier over a like distance with a message 
of ten words that a flagman could send to its destination in the time 
needed to saddle and bridle the orderly's horse. The correct and 
economical use of visual signaling is pre-eminently one of good judg- 
ment, and the efficient signal officer will always use the means available 
for the most expeditious delivery of information or messages, the trans- 
mission of which he is charged. 



*An intelligent horse properly trained for this work takes as keen an interest in 
following the field wire as a good polo pony does in following the ball. 

tFor a full discussion of the subject, reference is suggested to the Manual of Visual 
Signaling, U. S. Signal Corps, 1905, by Capt. D. J. Carr, Signal Corps. 

t From the excellent introduction by Captain Carr. 
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Flags, — In visual signaling, as now understood in the army, 
the Myer or wig-wig code is used, and the simplest means of 
communication is with the flag. ^Signal flags are of two sizes, 
viz., two feet square and three feet nine inches square. The 
smaller flags are white with red center, the larger white with red 
center and red with white center.* The four by four flag can be 
read with the average field-glass at a distance of six or seven 
miles. The maximum rate of sending with this flag is about 
four words per minute, and with the two-feet flag seven or eight 
per minute, but much depends upon wind and distance. The 
flags are carried in signal kits each containing two flags and two 
staffs, three joints each. 

The Heliograph, — The next most commonly used instrument 
for visual signaling by day is the heliograph. The form em- 
ployed in the United States service consists of two (or one) mir-> 
rors mounted on a tripod, and a shutter and key mounted on a 
second tripod to prevent the vibration of the key from displacing 
the flash, which remains fixed on the object. This system differs 
from that used abroad in that with the latter the mirror itself 
moves and throws its flash on and off the observing station. The 
range for the heliograph, depending upon position as well as 
atmosphere, is varied, but it has been used in the southwestern 
part of the United States a distance of one hundred and eighty- 
six miles. In ordinary climate and under favorable conditions 
the heliograph can be well used over a distance of thirty or forty 
miles; its rate of transmission may be taken as from eight to 
twelve words per minute. The advantages of the heliograph 
for visual signaling are its portability, range and comparative 
rapidity. In reading long messages the eyes are subject to 
considerable strain, which is somewhat relieved by smoked or 
colored spectacles. At night or on dark days the heliograph may 
be used for short distances with artificial light, but experiments 
in this direction have not, so far as known, been extensively 
carried on in this country, though in Germany a powerful instru- 
ment for use with artificial light by night and sun by day has 
been devised. 

The Lantern. — Next in importance to the heliograph comes 
the acetylene lantern, which is perhaps the best field night-light 
yet devised ; it is small and easily carried by pack. It consists of a 
signal lantern with a cartridge generator. The lamp is furnished 

*The old black flag with a white center has been done away with. The six-foot 
flag is no longer issued. 
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with a special aplanatic lens mirror, five inches in diameter and 
about three inches focus. The lamp is fitted with a telegraph key 
and so arranged that when the key is up the flame is almost ex- 
tinguished, but by depressing the key the gas is turned on full, 
making a flash. The lamp may be used with the heliograph 
tripod or by hand ; the generator either attached to the lamp or 
suspended from the tripod. W'lien used as hand lantern, the 
flame is turned on full by depressing the key and locking with 
the latch above the key, which keeps the key open. One charge 
will burn about an hour with the light turned on full, or' for 
approximately three hours while signaling. The range under 
favorable conditions, and with field-glasses, is about fifteen miles. 

The new high power, or station lantern, which replaces the 
old station type,* has one burner which consumes three-fourths 
cubic foot of gas per hour and uses the same generator and car- 
bide cartridge as the field lantern. It is the same in construction 
as the field lantern with the exception that it is fitted with an 
aplanatic lens mirror eight inches in diameter instead of five. The 
body of the lamp is larger than the field type. Its range is from 
thirty to forty miles, but its efficiency is reduced by brilliant 
moonlight, especially when the moon is low, and also by shore 
or range lights. Indeed, the writer has seen the acetylene lantern 
rendered almost useless by the fires of fishing boats, very 
numerous at times, on the coasts of certain islands of the Philip- 
pines. The rate of transmission 1)y field lantern is about the same 
as that of the heliograph, but the lantern has the great advantage 
over the heliograph that it may almost always be used by night 
whereas the heliograph is often useless by day. 

A common lantern or torch may, of course, be used for sig- 
naling at need, but the useful old turpentine torch, with its foot 
torch as reference and the flying torch waved as a signal, is now 
unfortunately obsolete in the regular service, though still em- 
ployed to some extent by the organized militia. 

TJic ^'irdois. — A system of signaling of value, especially at 
coast fcM-tifications where power plants exist, is the Ardois. This 
consists essentially of a keyboard i)r()vi(led with a dial, on which 
are recorded letters and other characters with their corresponding 
signals in combination of red and white colors. Across this dial 
moves an operating handle, which carries the signal to the mast 
head or staff. The remaining parts of the apparatus are the 
electrical cables running to the keyboard, the cable that supports 

*Tlie old station type described in Manual Xo. 6 is still in use, but to be replaced. 
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the lights and the lamps, of which there are four. These are 
covered one-half with red, the other with white glass, and have 
an electric bulb in each part so that either a red or a white light 
is shown by a proper movement of the key. In this way a hoist 
of alternating red and white lights, indicating the Myer signals, 
is displayed. 

Though of considerable value when installed and susceptible 
of operation by any one who can read the alphabet, the Ardois 
is complicated, mechanically and electrically, and very expensive. 
Its range, too, is limited, and in foggy or rainy weather its lights 
have very little penetrating power. 

The Search-Light, — Another light, and one of great power, 
which finds its principal use at sea or on the coast, though it may 
prove of importance in the field, is the search-light. This is of 
great potential value and its range is enormous ; it is used by the 
navy as a flashlight and signals are made with the Myer code, a 
short flash indicating one, two short flashes in quick succession 
two, and a long steady flash three.* But the search-light may be 
used as a wig-wag signal to the right, left and front. Search- 
lights in the field are, theoretically, of considerable importance, 
but the writer has seen no trial of their practical use or value. 
When needed they are not at hand. 

The Semaphore. — An old but still excellent system of sig- 
naling, especially between ships and shore, coast artillery stations, 
at permanent camps or invested positions, is by semaphore. 
Semaphores are innumerable in design, but one of the best for 
permanent use is made- with three arms attached to an upright 
and having an all-around motion in a vertical plane. f Above is 
a disk or governing sign and below a fixed horizontal arm called 
an indicator ; reading dials may be attached if wanted. With this 
semaphore the International code may be used. A similar sema- 
phore is employed in both the British and French navies, in the 
latter for communicating between shore stations and passing 
ships ; but no doubt the wireless will eventually replace this serv- 
ice. In addition there is used in European countries a simple 
method of semaphoring with hand flags; by change of position 
the flags, one in each hand, are made to indicate the letters of 

*This is at variance with the instructions issued to the army in which signals with 
flag, torch, hiand lantern, or beam of search-light are described as made with the flag, 
that is, to the right or left of the sender. It is evident that either method can be used 
and readily understood. 

tA description is given in the "International Code Dictionary." 
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the alphabet. Probably the speed of transmission is greater, 
when used by experts, than our own wig-wag, but the range is 
less. 

A most curious semaphore was observed by the writer in 
Panay during the Philippine insurrection. It consisted merely 
of a tree high upon a mountain top, trimmed to resemble a flag 
streaming in the wind; but it, no doubt, carried some message 
many miles over land and sea, though the meaning of the mes- 
sage was never known. Often, to construct a semaphore, only a 
few planks or a few saplings are necessary, and to these, for 
night use, lanterns may be attached, forming a useful system of 
signals. It is said that a semaphore arm six feet long may suf- 
fice for stations six miles apart, though it may be well to add a 
little to this. Signaling by semaphore is, of course, slow. 

The International Code. — The most important of fixed sig- 
nals, however, is the International code. This consists of twenty- 
six flags — one for each letter of the alphabet — and a code pen- 
nant. All are used in connection with a dictionary. There is 
no occasion to describe this method of signaling here; but it 
should be familiar to the army, and the flags and dictionary pro- 
vided at every coast station. 

Fixed distance signals, useful in coast communication, are 
given in the code dictionary; they are made by combinations of 
certain forms, a ball, a cylinder and a cone. A little considera- 
tion will show the value of this code, since it gives, in addition to 
its primary use, what is probably the best system of semaphore 
signaling in existence. When the simplicity and use of the 
semaphore are understood, its value in communicating over short 
distances between island posts and the main shore, isolated garri- 
sons separated by obstacles and under similar conditions must be 
recognized. 

Bombs, Rockets and Lights. — Signaling with bombs and 
rockets may at times have great importance ; usually they are em- 
ployed in connection with a preconcerted code, or simply used to " 
call attention, give an alarm, or indicate the location of the 
sender, as, for instance, a picket or outpost. They are valuable in 
seacoast defense, where they arc readily observed. Their use in 
conveying long messages is small on account of the number re- 
quired ; nevertheless, with the sef|uence rockets and combinations 
of colors in connection with a ]:)reconcerte(l code, extended in- 
formation or instructions may be conveyed. Rockets for signal- 
in «■ are of two o'eneral classes, smoke rockets for dav use, and 
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for night use light, sound and sequence rockets.* It should be 
remembered in reading rockets, as in reading Ardois, or indeed 
any color signal, that the sequence of the colors in the national 
flag (that is, red, white and blue) is taken, red reading one, 
white two and blue, if shown, three. 

The light and sound rocket is used to indicate a position or 
give a preconcerted signal; it explodes with a loud report and 
emits a shower of white sparks. The smoke rocket is employed 
as a day signal usually by arrangement; on bursting it throws 
out a heavy cloud of yellow-brown smoke. It may be well used 
to mark the movements of a column, or locate an outpost or 
signal station. Rockets on dark nights may be seen and read for 
five or six miles if no fog exists ; the range of smoke rockets, how- 
ever, is probably considerably less than this, in fact, unless 
watched for, this signal frequently passes unnoticed. 

Bombs are pasteboard shells, charged with stars and fitted 
with a fuse. Generally they are fired from cast-iron pipes called 
mortars and attain an altitude of some five hundred feet. There 
are two reports, one at discharge, the other at the bursting of 
the shell; these serve to call attention to the signal. They are 
used in day and night signaling. 

In connection with night signaling it may be well here to 
mention the Veryt system, found serviceable in seacoast sig- 
naling to announce the arrival of a scout boat or beginning 
of an action. The system employs red and green stars, which 
are shot from a large caliber pistol of special construction. It 
may be used in connection with the navy signal book. In addi- 
tion there are the Coston signals, which are slow burning lights, 
showing red, white and green, and are sometimes valuable. 
They may be used either with the International code or wig- 
wag; a red light indicating one, a white light two. 

Signaling by balloon or kite may sometimes be of practical 
value. A small captive balloon or kite, such as that used for the 
wireless, and carrying a light wire, may very well show a light 
like that used with the Ardois. So, too, the portable mast of the 
field or station wireless, by attaching an electric bulb, may be 
made to show the dots and dashes of the Morse code or the one, 
two, three of the wig-wag ; and possibly a search-light thrown on 
a captive balloon may give a signal that could be read at long 
distances. 



*A11 are fully described in the "Manual of Visual Signaling." 
t Invented by former Lieutenant Very of the navy. 
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In addition to the methods that have been mentioned there 
are, of course, innumerable other means of transmitting in- 
formation by visual signals, but most of these are unnecessary to 
mention ; a dense white smoke made with dampened hay or straw 
or with rotten wood by day, and by night a fire screened inter- 
mittently are examples. To this class belong the Cossack signals 
of the Russians, heretofore noticed. 

Personal Lines of Information. — Of the third group, which 
comprises what is called the personal method of conveying in- 
formation in the field, little need here be said. It appears that in 
certain services, notably the British and Russian, the mounted 
and dismounted orderly is included in this service, but the sys- 
tem is open to the objections pointed out in the remarks previ- 
ously quoted in this article. In the United States service the 
mistake of providing a special corps of orderlies for field mes- 
senger service is not made. When needed, orderlies and mes- 
sengers are used, of course, by the signal corps, just as they may 
be used by all officers, but the men are detailed when available 
and merely used for the delivery of messages from near-by 
stations. 

The question of using automobiles and bicycles, however, 
presents a somewhat dififerent phase from that of the orderly, 
since thus far no special corps of this class has been organized to 
be weakened by detachments detailed with the signal corps, and 
it is not probable that such special organizations will be provided. 
Both motor-cars and bicycles will, in service, form a part of the 
equipment of the signal corps, as they will of the quartermaster 
department, the medical department, the engineers, or any other 
arm to which they may be useful. Consequently, both motor-car 
and bicycle men must be trained for the service of the lines of 
information. The numbers of men and machines assigned to 
signal units will depend upon the character of the country and 
the service required of them. 

Like the last class of special men and special appliances which 
may be used in the service of information, balloons, and par- 
ticularly dirigible balloons are, as yet, very uncertain factors in 
warfare, but their im^^ortance is rapidly increasing and from 
France, Germany and England considerable activity is reported.* 
The signal corps is taking great interest in the subject; three 
''heavier than air" machines are now being made by contract. It 
seems not improbable that already the air-ship must be counted as 

*See appendix. 
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a factor in warfare, and that at no very distant day some form of 
aeroplane will make good. Even at present such advance has 
been made in telephotography that the value of the dirigible and 
captive balloon in reconnaissance and observation service 
promises to be very great in the future if properly employed.* 

Miscellaneous Communications. — The fourth group, or mis- 
cellaneous methods of communication, has little practical value 
in general, although at times and under unusual conditions some 
may prove useful if at hand. As a rule, however, they are not 
available when wanted. What, for instance, would be the use 
of training dogs or maintaining flocks of homing pigeons for 
service no one knows where or when? Under this class 
has been included, however, one system which may have 
a practical value to the soldier; that is the chronosemic or 
time interval signal; the most common and best under- 
stood of which is, of course, the minute gun. Chronosemic 
signals may be used under conditions where it would not be 
practicable to employ other methods, as, for instance, where it 
is possible only to raise a flag or disk over an embankment, sun 
flash from a hand mirror, or by using bombs and rockets. 

Sound Signals, — Of sound signals little need be said; their 
value is obvious, and their use, under the more common forms, 
is constant. They are of more importance to seamen, however, 
than to soldiers, but a system of signaling by the blast of a horn 
or whistle and the sound of the bell or bugle is recognized by 
the general service code. 

General. — There is no occasion here to describe such special 
systems of signals as those used for storm warnings, time sig- 
nals, or of the life-saving service, for special codes are number- 
less. But it seems advisable in conclusion to endeavor to em- 
phasize the importance to all soldiers of some knowledge of visual 
signaling. It was used with great advantage during the Civil 
War, but in recent years has been, if not positively neglected, at 
least laid aside for the more satisfactory methods of electricity. 
The importance of visual signaling, however, is again increasing; 
improvements in the instruments for its service and the growth 
in the importance of all lines of information require that visual 
methods must be given their full value and place in warfare. 

*It is stated by the press that the French War Offirt has decided to create a balloon 
corps of twenty airships, to be attached to various military fortresses. Furthermore, that 
a considerable number of officers and men are to be trained for this work. 
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PART IV, 

THE SIGNAL CORPS AND THE COAST DEFENSE. 

THE MOBILE ARMY OF COAST DEFENSE; THE COAST PATROL. 

THE RELATION OF THE SIGNAL CORPS TO THE COAST ARTILLERY. 

In the following outline of the duties of a signal corps in 
coast defense, duties which are made possible chiefly by modern 
lines of military information, much attention is given to the 
land defense by mobile troops and to the coast patrol. These 
subjects are interesting in themselves and new in their present 
aspects, and a comprehensive survey of them is at least helpful, 
if not necessary, in estimating the scope and value of systems 
of intelligence communication in coast defense. 

The United States, unlike others of the great nations of the 
world, has never established, and may never need to establish, 
permanent fortifications on the land frontiers, since the real 
frontiers are the seas. But even without the obligation of de- 
fense against neighbors to the north and south, the vast extent 
of the coast imposes upon the country a duty which can but 
grow greater as population and wealth advance and as the speed 
and fighting powers of navies increase. Size of ships, the turbine 
and new types of motors are bringing alien shores yearly into 
more intimate relations and are making sea attack more easy, 
more swift and, perhaps, more probable, while the weight of 
floating batteries, the number, capacity and speed of merchant 
vessels and their great transporting power, swarms of rapid and 
dependable auxiliaries, and, possibly, the dirigible airship, leave 
all but strongly and permanently protected coasts without the 
hope of adequate defense in war, except by a navy whose duty 
at the outset may call it into distant seas. Indeed, the probability 
of the absence of the navy at the very moment when coast defense 
becomes most necessary is so strong as to amount to a certainty 
with a powerful and aggressive fleet; a fact that is well pointed 
out in a passage of the President's last message to Congress. In 
this he says : 

Parrying never yet won a fight. It can only be won by hard hitting, 
and an aggressive sea-going navy alone can do this hard hitting of the 
offensive type. But the forts and the like are necessary so that the 
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navy may be foot loose. In time of war there is sure to be demand, 
under pressure of fright, for the ships to be scattered so as to defend 
all kinds of ports. Under penalty of terrible disaster this demand must 
be refused. The ships must be kept together and their objective made 
the enemies' fleet. If fortifications are sufficiently strong no modem 
navy will venture to attack them so long as the foe has in existence a 
hostile navy of anything like the same size or efficiency. But unless 
there exists such a navy, then the fortifications are powerless by them- 
selves to secure the victory. 

The plea is here primarily for the navy, but it stands as well 
for efficient coast defenses, and since the key-stone of the defense 
is the fixed artillery position, it will be well for the country to 
remember that these and their accessories require in the building 
as long, perhaps a longer time, than the battle-ship itself. It 
follows that dispositions for the national defense cannot be de- 
layed until hostilities begin, or even until the cloud of war no 
bigger than a man's hand appears upon the horizon. The plans 
must have been perfected long ere this, the fixed defenses com- 
pleted and the lines of information made ready. All this must 
be done during the leisure of peace, and the work must cover all 
zones of danger, since no man knows where the blow will fall. 
If the work of general defense is stupendous — as it must be in 
order to be effective — this fact is but one more, and the most 
cogent, of all reasons for its timely undertaking. 

It is not, however, the object of this paper to enter upon a full 
discussion of the great question of national coast defense — which 
must be left to abler writers — but rather, it is the purpose to con- 
sider it in such detail only as may serve to point out its relation 
to the nerves of the system, that is, to the lines of signal com- 
munication or the lines of information. A general survey of the 
field seems necessary before the value of these lines and of the 
work of the signal corps of the army in connection with' the de- 
fense can be estimated and understood. 

Regarding the defense of the seaboard of the United States, 
it appears clear in retrospect that the inertia which for years 
followed the close of the Civil Wthv and prevented the making 
by the nation of any serious effort to protect the country from 
foreign attack began to give away, a quarter of a century ago, to 
the demand for an efficient navy. The growth of the navy in 
turn emphasized the need of protected harbors and of permanent 
defenses, and as the fortifications required soldiers to man them, 
attention was directed more and more strongly to the personnel 
of the defense. Finally the coast artillery was given a working, 
if still skeleton, orq-anization, an efficient armament and satis- 
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factory equipment were added, systems of fire control and di- 
rection were devised and at least partial lines of information in- 
stalled. There remained to be organized, however, two impor- 
tant factors of the defense, namely, the coast patrol, which, as 
will be later seen, has been systematically taken up by the navy, 
and second, the vast and important factor of defense by the 
mobile army. 

For convenience in considering what follows, it is assumed 
that in war the coast defense, which *"Combines the military and 
naval dispositions and operations necessary to resist a naval at- 
tack on any part of the coast line'^f may be divided into five 
factors, each related to the other in operation and all dependent 
upon co-ordination of action for the full assession of their value. 
These are, first, the fixed and floating defenses of the artillery, 
consisting of the armaments, submarine defenses and material, 
coast defense and scout ships, torpedo, submarine, patrol and 
picket boats ; the personnel, including all troops assigned to duty 
in connection with the fixed defenses. 

Second, the general defense troops of the Regular or Volun- 
teer Army, or of the organized militia, not including the sup- 
ports of fixed positions. Third, the coast patrol. Fourth, the 
lines of information. Fifth, the navy, placed last as having 
little to do with the subject of this paper. 

Although each of these factors supplements the others, it is 
evident that the one which binds them all into a working whole, 
and without which the other four will have rather less cohesion 
and connection than so many reeds shaken by the wind, is that 
of the lines of information. 

To arrive at a proper understanding, however, of the extent 
and character of the lines of information necessary to keep 
in brain touch the elements of the defense of a great sea- 
board like our own, it will be well to first outline the general 
scope of the defense and to indicate the part that will be played 
by the other factors in war so far as the writer may be able to 
do so. The first of the factors of defense to be considered is 
that of the fortified positions. 



.♦Drill regulations for coast artillery (provisional). 

tThe writer submits the following plan and estimates with diffidence, for he has 
not seen those of the General Staff, and what follows merely gives what is believed 
to be a probable plan of defense and estimate of numbers based on the admitted requ'.re- 
ments of a position of the first class. 
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THE FORTIFIED POSITIONS. 

It may be said, in general terms, that the permanent defense 
of a coast consists in the adequate protection of a number of 
distinct positions which from their importance to the countr\' or 
value to the enemy must be guarded against injury, occupation 
or capture. Such positions are either actually or potentially 
guarded permanently by a number of fixed defenses, the fighting 
or tactical units of which constitute a chain of command whose 
units are the artillery district; the battle command, the fire com- 
mand and the battery. The artillery defense, as a whole, is thus 
made up of a series of tactical areas or districts, each measurably 
complete and independent in itself, but separated usually by con- 
siderable distances from the others, and the whole kept in touch 
by lines of information, which form a chain encircling the 
country. 

On the coasts of the United States there are seventy-eight sep- 
arate forts where modern defenses are installed or are in process 
of installation. These forts, or artillery posts, usually comprise 
several batteries; and when the defenses are completed, in ac- 
cordance with adopted plans, the number of officers required to 
serve them will be one thousand nine hundred and eighty-five, 
and of men forty-seven thousand seven hundred and nine* for 
one relief alone, a personnel of, approximately, fifty-thousand 
troops, merely to man the fixed defenses and work the guns, with- 
out allowance for relief or absentees. It is evident, therefore, 
that in the event of a serious war the fixed defenses alone will 
require a force of artillerymen considerably ^qreater than the total 
strength of the Rei^i^ular Army as now authorized by law. 

The positions referred to are grouped, on the Atlantic sea- 
board, into the artillery districts of Portland, Portsmouth, Bos- 
ton, Narra^c^ansett, New London, Eastern New York, Southern 
New York, Delaware, Baltimore, Potomac, Chesapeake, Cape 
Fear River, Charleston and Savannah; on the Gulf into those 
of Key West, Tampa, Pensacola, Mobile, New^ Orleans and Gal- 
veston; and on the I^acific Coast into those of San Diego, San 
Francisco, Columbia and Puget Sound. Twenty-four in all, 
without taking account of future requirements of the Philippine 
and Hawaiian Islands or other territory of the United States. 
It is evident that, for purposes of control as well as of defense, 

*See "Proposed Distribution of Coast Artillery," &c. Government Printing Office, 
1907, September. 
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these districts must be kept in communication not only with great 
centers of population and with the capital, but with each other, 
and that under certain probable conditions of war the chain of 
defense from Portland (Maine) to Galveston, from San Diego 
to Puget Sound, or even from Quoddy Head to the Straits of 
Fuca, must be kept in constant and immediate touch by tele- 
graph. 

But before entering upon consideration of the lines of in- 
formation necessary to keep in correspondence the strategic and 
tactical positions of this vast extent of seaboard, it becomes ad- 
visable first to consider the second factor of coast defense, which 
may be called 

THE MOBILE ARMY OF COAST DEFENSE; OR GENERAL DEFENSE 

TROOPS. 

It is probably evident that the most necessary factor of the 
land defense of the coast, after the artillery, is the mobile army, 
and it will be unnecessary here to insist upon its importance, 
since without it there can be no real and substantial protection, 
except at those positions which have been selected beforehand for 
fortification. But even if the fixed defenses could stand alone, 
which, of course, they cannot do, they will of necessity form but 
a partial and interrupted protection to any extended seaboard 
and leave open to attack many important towns and serviceable 
harbors that may be used by an enemy as a base or as coaling and 
supply stations. It is obvious, moreover, that a country offering 
to attack some five thousand seven hundred miles of coast line,* 
indented with innumerable minor harbors and anchorages and 
dotted with important towns that invite destruction, cannot pro- 
tect all its vulnerable points by costly and extensive armaments 
and as a consequence that the minor positions must be otherwise 
defended or left to shift for themselves. While the navy re- 
mains within reasonable distance of the coast these minor posi- 
tions will be free from danger, but, as has been said, a navy, if 
efficient, will not remain at home ; and it follows that in a serious 
war protection for the less important positions must fall to the 
care of such of the floating defenses as may be withheld from dis- 

*The Atlantic seaboard from Quoddy Head, Me., to Cape Florida is 2043 statute 
miles; the Gulf coast from Cape Florida to the Rio Grande is 1852 miles; the Pacific 
coast line from the Mexican Boundary to the Straits of Fuca is 1810 miles. But if we 
include the indentations of the coast to the bead of tide water the lengths are, for the 
Atlantic coast, 36,607 statute miles; for the Gulf coast, 19,293 miles. The figures for 
the Pacific coast are not at hand, but for Alaska they are 26,376 miles. 



tant -ei^ ar.-: ro the tr. 1^7,5 of the n::i:Ic artirv. aficd by such 
*:;:atter:e* a.* can be hastily c^r.nmcted ar.d armei S-ch partial 
Cerent* rr-^y not pre-.ent attack and I:cal injur}-, but they can, 
at Iea.'-t. prevent Ce^tructfcn and an occupation th^t may provide 
the enemy v.:th a naval base and perhaps threaten invasion of 
the country at large. 

The need of a mohile army in ccast dtier.sc is n:t, however, 
ccnnned to the protection of the lesser pc-sitions and harfrDrs un- 
provided with effective fortifications and arm.am.ent, for it is to 
be rem,em/'>ered tr,at ccast fortifications of to-day. unlike the 
permanent works of an earlier tim.e. loc-k cnly toward the sea, 
and of them.reh/es are helpless against land attack: hence they 
mu-t be protected at f^ank and rear from approach by hostile 
troop* and landing parties.* Indeed, it is perhaps not too much to 
say that in the*e days any coast attack, beyond a mere demonstra- 
tion or bom.bardment, the damage from which is usually over- 
rated, will not be made by ships alone. The lessons of recent 
wars tend to show that naval attack on-y. though it may cause 
considerable damage, can produce but little effect upon the ulti- 
mate result of a war, unless combined with land operations, by 
means of which the defense can be overwhelmed and the objec- 
tive de-troyed or occupied, together with the surrounding 
regions.! It appears, then, that in war the country- must be pre- 
pared to prevent the seizure and occupation of any one of many 
imfx^rtant points, lyjth fortified and unfortified, of our long sea- 
tx^ard. This implies the existence of a large mobile force so 
placed as to insure on the one hand the safety of exposed posi- 
tions by proper dispositions of troops immediately needed, and 
on the other by concentration of the major part of the mobile 
troops in reserve at strategic positions of the coast or possibly of 
the other frontiers. 



*An off.'Tr of the A':strian jreneral staff in an article translated for the Journal 
r,y 7Hf. Mn.iTAiry SKovirp, I.vstit';tios and printed in TjIv. IQ07, remarks regarding our 
coa*t d'ri'-r,-'- • "'lfjrui'.f.hr:r,r.s are to be found in the vicinity of the larger cities or good 
i'arhor'j, \}'it t\,«:--ft provide for a homhardment seaward. Should a hostile fleet once 
obtain H lar./lin;{ of troo; s at an unprotected point, and such points are numerous along 
the eyte'',--,ive foa-.t line, the coa'-!t fortifications could be easily attacked from the rear, and 
would, in a short time, be at the mercy of the enemy. Any war-vessels seeking the 
prot*-'tion of the'-:e fr,rtir,cations wouhi doubtless ako be lost. ♦ ♦ ♦ 

"Kven thoujzh the rarific coa'^t line is. to a large extent, com.posed of high, steep 
rlifTn, renderin^f a landing impossible, there are many unprotected harbors; for instance, 
i'iray Harbor, M"onterey Jiay and Port Harford. To repel an invasion of an army at 
*uf.h points a numerous land force would be needed." 

"•"In tliis connection the remarks of Capt. Clint C. Hearn in an article on "Fire 
<'>.»ntrol and Direction for Coast Artillery," published by the Department of Signal En- 
gineering, United States Signal School, I-'ort Leavenworth, 1907. are well worth atten- 
tion. 
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In the defense by a mobile army the plan adopted may well be 
somewhat as follows: The Atlantic, the Gulf and the Pacific 
seaboards will be divided into defensive areas that may here be 
called defensive zones, the extent and boundaries of which will 
depend upon strategic, geographical and economic conditions. 
These zones will not, as a rule, be coextensive with military de- 
partments, since they depend upon different conditions and lie 
mainly along the sea ; nor will they be under the orders of depart- 
ment commanders, but will be controlled by their own general 
officers, acting presumably under one chief. In each zone there 
will be organized in war a mobile force adequate not only for 
zone defense proper — that is, for land defense of fixed positions, 
unprotected harbors and other vulnerable points within the zone 
itself — but for service with other troops who, upon the certainty 
of hostilities, will be mobilized and held as a general reserve. 
Within defensive zones there will be placed before the outbreak 
of war a sufficient number of men of the Regular Army and of 
the organized militia to form a nucleus of the force that will be 
required. 

It should be evident that of this force the men most needed in 
the preliminary work of the defense will not be coast artillery- 
men alone, but engineers, and especially signal troops, since the 
first step in mobilization will be the establishment of lines of in- 
formation. 

No doubt the men of the organized militia, especially those 
mobilized in seacoast states, will, when needed, be partially 
trained as regards the defense of fixed position, since it is prob- 
able that in the future, as during the past year, the organized 
militia will have taken part annually in exercises and maneuvers 
of the coast artillery. Moreover, the militia, under the new law, 
will be able to take the field as United States troops within a feu- 
days after being called out by the President for service during 
the nine months authorized by law, and will be ready at once for 
service on the coast. It is, therefore, believed that if the peace 
training of the militia is to fit it for coast-defense work in its sev- 
eral forms ; this training should be widened in scope to embrace 
not only the lines of information, but to include the duties of 
signal troops in campaign, in the collection and transmission of 
intelligence by all of the many methods that are employed by the 
signal corps in the field. 

It is certain that if so trained the small quotas of state troops, 
since they will be among the first sent into the field, will be of the 
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utmost value to the defense at a time when the lines of informa- 
tion will be urgently needed in the organization, disposition and 
control of newly organized levies. The state troops, now become 
national troops, together with the signalmen of the Regular 
Army, will undertake the organization of additional signal troops 
from the volunteers. 

It is not probable, however, that the total force of militia thus 
mobilized for national defense will exceed the authorized 
strength of the Regular Army; and the two combined will 
doubtless constitute a force far too small for ultimate defense in 
a serious war. It follows that recourse will be had, as always in 
this country, to the volunteers, who will then be drawn not 
merely from the threatened slates within defense zones, but from 
the almost inexhaustible sup])ly of men of the interior states, 
which have no frontier to defend. If a great struggle threatens 
and it becomes necessary to put forth the strength of the country 
by calling to the colors the larger part of the mighty reserve 
available for national defense, it is certain that the total number 
of men of the ultimate levy will be so enormous that occasion 
for mobilization of the whole can hardly arise. But be this as it 
may, it is evident at least that, though the Irc'c en masse need 
never be resorted to in this country, the force that will be called to 
the national defense in a great war will be no small thing, and the 
work of turning it into an efficient army and of supplying it with 
an adequate force of technical troops properly equipped for the 
field will require the best efforts of every trained man of the serv- 
ice. It is, hozccvcr, iui /Practicable to calculate beforehand and 
until the probable magnitude of the war is louyzoi, the number of 
men zeho zi'ill be needed for )iatio)ial defense, but the foILozving 
estimate is suggested in the ei'oit of a zear of the tirst magnitude 
in zi'hich tzco pozi^erful maritijne pozeers combine to attack the 
country on both the Atlantic and Pacific seaboards; or to so 
threaten the coasts as to compel an adequate force of general 
defense troops to be called to the colors on the seaboards of both 
oceans. 

In making this estimate it is assumed that for the protection 
by land of a single strategic position of the first class — needless 
to say which one — it is presumed that an army corps composed of 
three divisions will be necessary; that is, a force of some forty- 
five thousand or fifty thousand effectives of all arms of the serv- 
ice. Probably but two, or less, of these three divisions will be 
tied to the defense of the position proper, and the remainder 
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held as a reserve for the protection of any threatened part of the 
coast or other frontier. 

Turning now to the military conditions that surround the 
twenty-four artillery districts into which the seaboard is divided, 
it appears that the .number of these that will be considered posi- 
tions of the first class and require the support of the large force 
indicated above, and the number of those in subordinate classes 
that need a smaller force for their land defense will readily be 
seen. Without entering, however, into a detailed calculation of 
the strength of the force necessary for any particular one, it will 
suffice to say that the fourteen districts of the Atlantic coast will, 
in the opinion of the writer, require an average of twenty thou- 
sand mobile troops for security against an enemy, ten thousand 
of whom may be regarded as zone troops and supports of the 
fixed positions of the district proper, and ten thousand as a re- 
serve of the mobile army and to be concentrated at such place 
either within or without the zone as may be best suited strateg- 
ically to the defense of any threatened part of the frontiers, either 
land or water. By this it is not meant that twenty thousand 
men will be actually mobilized in every zone for each artillery 
district within the zone, but merely that this number be consid- 
ered the normal allotment of general defense troops, for mobili- 
zation and use where necessary. This average is less than half 
the force that will be called to the colors in a defense zone which 
embraces a position of the first class, and if it is a criterion of the 
number of men needed, means that the mobile army of the At- 
lantic seaboard should have a strength of some two hundred and 
eighty thousand men. Similarly, that the Gulf coast, with its 
six artillery districts, should be expected to send to the colors at 
least one hundred thousand men — probably more than will ever 
be necessary for this coast alone, but giving to both the Atlantic 
and Gulf a maximum of three hundred and eighty thousand 
men of the mobile defense, which is not thought to be excessive. 
Similarly, the Pacific coast with its four districts would supply 
by averages about eighty thousand troops, a force far too small 
in such a war as has been supposed, and which, consider- 
ing the remoteness of the Pacific from the great centers of popu- 
lation, the non-existence of the Panama Canal for several years 
to come, and the difficulty of transporting troops and war 
material across the continent, should be increased to at least 
two hundred thousand men to secure the safety of the shores of 
the western ocean. 
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In making this estimate it is, of course, understood that there 
are several districts, such as Savannah, Key West and Gal- 
veston, which on account of the terrain will need little or no 
immediate mobile defense; but, on the other hand, there are 
many important positions requiring protection that are not 
included within artillery districts; Cape Cod and the lower 
Delaware Bay as examples, and it is thought that for both zone 
and reserve defense the estimate is moderate. In addition, not 
one but several localities will require the full number of men 
allotted to positions of the first class. 

If the above estimates are approximately correct it appears 
that in a great foreign war the United States will be forced to 
mobilize some five to six hundred thousand men for the general 
defense, half of whom will be massed along the coasts at such 
positions as may be best suited for concentration and protection, 
and the remainder held within the zones ;* but this total is the 
maximum of probable war requirement, for it is hardly con- 
ceivable that any considerable additional force will be neces- 
sary within the country itself; and if a mobile army is needed 
on either the northern or southern land frontier, it may be 
secured by a proper disposition of the general defense troops 
thus mobilized. Although the full strength estimated may be 
never called out, if a great war should come, in which the 
United States (on land) is forced to serious defense, it is be- 
lieved that a force of at least five hundred thousand men, in ad- 
dition to one hundred thousand regular troops, must be mobil- 
ized.! 

It is needless to say that of this total force the Regular 
Army and the organized militia can form but a small part; and 
that the militia organizations within the threatened zones can- 
not be expected to supply more than one artillery relief, sup- 
ports of fixed positions and perhaps the first or emergency line 
of the zone defense. But if the enlisted force of the coast 
artillery is increased to reasonable strength it may be that the 
regular troops and the militia called to the colors will be all 

*It seems that these defense zones of the Atlantic coast will require, roughly speak- 
ing, 50,000 men each; two will need 30,000, and from the Chesapeake south 60,000 at 
least should be estimated. A total of 270,000 for the Atlantic. On the Gulf, east of 
the Mississippi, probably 30,000 will suffice, and west of that river 20,000 men, a total 
of 50,000 for the Gulf. On the Pacific, for the reasons stated here, not less than 
200,000 should be estimated for defense. A total of 520,000 men in all, sufficiently near 
the estimate above reached. 

'\In this estimate the needs of the country alone are considered, no account is taken 
of the necessities of the foreign possessions. 
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that are necessary for the protection of the country at the out- 
break of war, and possibly for some time thereafter; perhaps 
even until the end of the struggle, should our fleets be success- 
ful, for it must be remembered that but a small part of the 
mobile troops will be actively required until the fleets are swept 
from the seas; unless, indeed, the navy is allowed to become so 
weak in ships that a division on two oceans becomes imprac- 
ticable. In that event, if threatened by allied fleets on both the 
eastern and western coasts, the weight of the resources of the 
country will be demanded, though the full strength of men for 
the general defense will not even then be called to the colors. 
At present the coast artillery is given a strength only about 
one-third sufficient for one relief at the guns; the effective of 
that part of the organized militia of coast States, trained in 
artillery work, is only sufficient to bring the artillery men to the 
strength of one relief; and as to the signal troops, those of the 
army are so overburdened with their present work that it is 
hopeless to expect them to perform successfully new duties, and 
those of the organized militia are too few and ill-supplied to 
form an efficient reserve. It seems that the true interests of the 
country require that these conditions be changed. 

To return now to the army corps mobilized for the defense 
of a position of the first class. This, it has been assumed, will 
be made up of three divisions: the first of these divisions, and 
perhaps the second, will be composed of the organized militia 
of the state or states of the zone requiring defense; and in 
those states in which the organized militia is numerous and 
efficient, it is believed that the first two divisions can be easily 
and quickly mobilized ;* but the third division will require more 
effort and much longer time for its organization since it will 
be composed mainly, if not entirely of volunteers. A consider- 
able period, however, may be very well conceded to this work, 
since the first two divisions, if capable of taking the field imme- 
diately, will be ample for early needs; and when mobilized will 
be assigned to the zone defense proper, and not required to move 
far from base or rendezvous. It is evident that these divisions 
will require ample strength in engineer and signal troops, field 
and horse-artillery, and a due proportion of cavalry to erect 
and defend the field-works on the land fronts of fixed positions, 
to establish and maintain lines of information, to check sudden 



•Within twenty-four hours, it has been estimated. A high authority has placed 
mobilization at forty-eight hours. 
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attempts at coast landing, and to perform the duties of mounted 
troops in the field. 

There can be little doubt, however, that the general levies 
will at first be weak in these very arms, since they are of neces- 
sity almost non-existent with the organized militia of many of 
the states in ordinary times; and, therefore, that the main reli- 
ance will be upon the infantry of the organized militia. These, 
too, in the early days of a struggle will be weak in transport, 
staff, quartermaster, ordnance and commissary departments, and 
lack the assistance of technical troops, a condition that will 
hamper the defense, give to the zone troops little mobility, and 
compel them to remain tied to their base or semipermanent camps. 
But this condition will doubtless be corrected as time goes on, 
though its existence at first will multiply the lines of informa- 
tion and the duties of signal troops. It is certain, therefore, that 
the communications by which both zone troops and reserves will 
be linked together and to the artillery should from the first ef- 
forts at concentration be ample and effective and so continue, for 
without them the whole army of the defense will become a mere 
aggregation of inert units. 

As has been said, a large proportion of the mobile troops of 
the coast defense, probably more than half of the total, will be 
formed into reserves and held at concentration camps or at 
positions strategically important, ready to move to any threat- 
ened point. Of these armies there will be (say) four on the 
Atlantic, one on the Gulf, and three on the Pacific coast. In 
other words, the mobile troops will be prepared in war to act 
both offensively and defensively, and at least half of the total 
will be ready to move from its own to any threatened zone and 
co-operate with the zone troops in the general defense. Further, 
it is believed that, except when employed as supports to fixed 
positions, whether confined to their own zones or placed in con- 
centration camps as general reserves, the mobile troops of the 
general defense will remain under the control of their own 
officers, either of the artillery assigned to the command of zones 
or of the army at large. In this estimate the needs of the country 
untliin its OK'H boundaries alone are considered; no account is 
taken of the necessities of the foreign possessions. 

A third class of troops will be organized who, if not large in 
numl:)er, are at least of vital importance in coast defense; they are 
the supports of artillery positions proper. These men, placed at 
stations suitable to the defense of fixed positions against land 
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attack, will act in concert with the coast artillery, and be under 
the immediate command of artillery-officers, presumably of posts 
or districts, since it is evident that they must be kept as directly 
in touch with the officers fighting the positions as are the marines 
aboard ship. The supports, no doubt, will be drawn from the 
zone troops proper and be composed of the first- and best men 
called to the general defense, that is, of such troops of the 
Regular Army as can be assigned to the duty, and of the flower 
of the organized militia. They will be made up almost entirely 
of infantry and field-artillery, with as many machine-gun bat- 
teries as may be available, and to these there should be added a 
far larger proportion of signal men than is usually considered 
necessary for an army in the field; since upon these men will 
fall the service of information, not merely with other elements 
of artillery defense, but with the fixed positions, the zone troops, 
coast patrol, and with the navy. 

As to the strength of the artillery supports, little need be 
said here, but it is evident that the number of men assigned 
to each post and fixed position will be governed by local con- 
ditions and mainly dependent upon the terrain. Larger and 
more exposed positions will require as supports proper at least 
one regiment, perhaps even one brigade of general defense 
troops, who will be placed under the the control of the district or 
of the battle commander in action; and the smaller posts a 
battalion each under the senior artillery-officer present. It is 
evident that the strength of the supports will depend also upon 
the position occupied by the defense troops of the zone. The 
lines of information of these troops will be those of the field 
army, and mainly dependent upon the buzzer, field telegraph or 
telephone, and visual signaling. 

From all that has been said it should appear that the mobile 
troops of the three groups above indicated will stretch over 
many miles of country, and operate under widely varying con- 
ditions. It follows that even more than for a well-organized 
army the lines of information for the, at first, somewhat un- 
organized forces of the general defense must be ample and 
widely extended. Indeed, except in emergencies, these lines will 
be more necessary in the early days of the defense than later 
when the machine moves smoothly, but at all times the mobile 
troops, without an adequate service of information, will have 
rather less direction and mobility than a collection of tortoises. 
Properly laid, the lines of information will not only form a net- 
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work throughout the defense zone, but will tie each zone to the 
others and provide the entire army with the lines heretofore 
shown to be essential in the field. Headquarters of the defense 
and those of zone troops will be fixed at the places best suited 
tactically for the purpose, and as it is reasonably certain that 
these positions will lie at centers of commercial activity, they 
will be distant from the camps of divisions and brigades and 
still farther separated from the smaller commands and detach- 
ments, from the artillery district headquarters and from ob- 
servation stations, the outposts of coast defense; yet with all 
these must commanding officers of the mobile forces be kept in 
constant and immediate touch, as well as with the military com- 
manders of departments, should the latter not be in command 
of the general defense — and with Washington. In turn, divi- 
sion and brigade headquarters must be kept in communication 
with dependent and outlying commands; these with the ob- 
servation stations and coast patrol; and the latter given the 
power to communicate readily with the floating defenses, with 
artillery districts and with ships. 

From all that has been said it appears that for the mobile 
coast army there will be needed systems of information even 
more extensive and varied than considered necessary for a field 
army in campaign ; and it follows that the proportion of signal 
troops to line soldiers in coast defense should be increased. But 
even assuming that not more than the admitted proportion of 
two and one-half signal men to each one hundred can be pro- 
vided, it appears that in a great war there will be organized and 
equipped at least thirteen signal regiments of one thousand men 
each for the service of the lines of information alone, and in 
addition a considerable number of balloon troops. Certainly not 
less than fifteen thousand men in all in addition to the signal 
corps of the army, which should, of course, maintain the ratio 
of two and one-half per centum to regular troops of the line. 

It is hopeless to suppose that the signal corps of the regular 
establishment can ever supply more than a leaven for this great 
mass; or even that the militia possessing signal troops of ap- 
proved efficiency can provide more than the framework of the 
organizations that will be required ; and it follows that the 
signal troops mobilized for war must be filled in by volunteers, 
and therefore by men drawn direct from civil life. But excel- 
lent and abundant as the material for these troops undoubtedly 
is among the men engaged in the electrical and mechanical pur- 
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suits of the country, these men before they can be of any real 
value must be made into soldiers. To accomplish this purpose 
there must exist in peace a sufficient number of signal troops in 
the Regular Army and in the organized militia to leaven and 
mstruct the whole body of volunteer signalmen; but the signal 
corps of the army will never have the numbers or the oppor- 
tunity when war comes to take upon itself alone the training of 
those volunteers; the assistance of the organized militia must 
be asked and given ; but this training must be quick and effective, 
and therefore be performed by men who have themselves been 
drilled in peace in the methods of the signal corps of the army. 
Unfortunately the trained militiamen are at present few and con- 
fined to the signal organizations of a small number of states, 
atid even where signal organizations exist, they are not always 
given, be it said without disparagement of the troops them- 
selves, the strength in numbers, the equipment, nor, up to now, 
the training that will make them immediately valuable in coast 
defense on the outbreak of war. This condition should be 
changed, for it needs no argument to prove the plain fact that 
in war the lines of information, both military and commercial, 
in so far as the latter relate to the general defense, must be 
controlled and operated by soldiers, and that the number of 
.men needed for the purpose will be far larger than can be sup- 
plied by any probable increase of the regular establishment. 
It follows that the military authorities of the states, especially 
those chiefly concerned in coast defense, should be asked not 
merely to do more than they have done to increase or create sig- 
nal corps that will be of real service in war, but to encourage 
these troops to take each year their full share of instruction in 
the service of the lines of information of the coast defense. 

*The third factor of the coast defense, and that one which 
depends for its value, if possible, even more closely upon the 
lines of information than others, is the coast patrol. 



*The Austrian writer, before quoted, draws the following interesting, if somewhat 
amusing, picture of a descent upon the Pacific coast, its consequences and preventives: 

"The enemy could, in all probability, make the first landing with a division, and 
for permanent occupation of the country would have available a relatively larger force, 
which could follow without difficulty. There is no doubt, however, that as soon as 
the enemy had made a successful landing and the Americans had come to a realization 
of their danger, the whole nation would rise as one man to expel the intruder. Whether 
it would be possible to raise millions of fighters from their population is questionable. 
In the absence of arms and equipment for such a force, many months would elapse 
in its preparation, probably a whole year. This army would be undoubtedly far in- 
ferior to the trained and disciplined veterans. 

"To prosecute a war against the enemy's forces with American volunteers would be all 
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Coast Patrol. 

It will perhaps appear to a student of the present condition 
of our defense that the important subject of coast observation, 
or coast guard, to go back to an expression of the early years 
of the last century, has not received from the army the at- 
tention it deserves. It is true that designs for wireless and 
signal stations have been drawn up by the signal corps, and, in 
one or two instances, the structures have been erected within 
artillery districts; but great stretches of coast, often containing 
good harbors and magnificent lookout stations, occupied by the 
executive branches of the Government, at which valuable in- 
formation of friend or enemy at sea may be gathered, remain not 
only unprovided with signal stations, but remain generally un- 
prepared for use in war, w^hich is a condition that should be 
changed. Of course it is assumed that when needed these out- 
posts will be given necessary equipment ; but for this no provision 
has yet been made by the army. This state of unpreparedness in 
regard to an important factor of the defense is believed to be pass- 
ing away, however, and its existence at present should not be at- 
tributed to lack of foresight or to negligence on the part of the 
army, but considered due, first, to the fact that coast defense 
has not yet been taken up seriously as a whole, and second, to 
lack of means and multiplicity of duties imposed upon the 
small signal corps of the army by whom the systems of coast 
patrol should be planned and lines of information be installed 
and operated, when authorized. But if the army has not yet 
considered in earnest the formation of a coast patrol, the navy is 
giving careful attention to it, and regulations have recently been 
promulgated by which an apparently thorough and efficient 
service will be created. The matter is important, and as the 
steps taken by the navy are probably not yet entirely familiar 

the more difficult, for the reason that the former, having made a landing with comparative 
ease, could select its terrain for further movements. The three Pacific coast States are 
bordered by the great mountain chain of the Sierra Nevada, and to the cast of these 

mountains lies desert, or i)artly desert, land, the Cordillera Basin and the Colorado table- 
land, stretching for a distance of two (?) kilometers. The intervening territory between 
mountain and sea constitutes a genuine fortress in which the invaders could feel as 
much at home as on their native land, and which offers all the means for subsistence. 

"Tf the army were followed by a swarm of laborers the force could soon be in- 
dependent of reinforcement from abroad. T(t wrest this land from such a foe would 
l)e a (litificiilt matter for the militia, and it could only be accomplished by a preponderating 
force. The cost of such an army to the Americans could not be measured; the figures 
would be stagperinir when compared with the ficrures of former wars. * * * It is the 
serious duty of America to lo^e no time in perfecting her defense and guarding against 
a surprise. 
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to the army, a few partial extracts, which should be of interest, 
are quoted from the regulations regarding the naval coast 
patrol. 

First. By these regulations the coast is, for observation purposes, 
divided into naval districts under command of an officer; these districts 
are required to "Provide means of obtaining and forwarding information 
to and from the coast and of communicating with vessels of our own 
navy," and in time of war they are "to obtain and forward information 
relative to the movements of vessels off the coasts" and "to promote 
intercommunication of orders and information between the coast and 
vessels at sea." 

The composition of the force of each district will be such as the 
Navy Department may direct, depending upon the existing resources 
at the outbreak of wax. For this purpose the department will receive 
the necessary control of personnel and of the naval material of the 
various States, the revenue cutter and the lighthouse services, the coast 
and geodetic survey, and Bureau of Fisheries and the co-operation of 
the Army Signay Corps, the life saving and marine hospital service 
and the Weather Bureau. 

The naval patrol stations will comprise a line of signal and lookout 
stations along the coast, and will be made up of: 

(a) Stations established by 'the Navy Department and manned 
by the navy. 

(&) Co-operation stations, belonging to other executive departments 
and manned by employees thereof, such as those of the light- 
house, life-saving, Weather Bureau and army signal services. 

Certain designated ones of these stations will be provided with the 
means of communicating with vessels by signal, being in some cases 
equipped with wireless telegraphy. So far as practicable, all stations 
will be connected with the headquarters of the naval district by telegraph 
or telephone. 

The personnel of any naval district will be largely made up by the 
assignment of officers and men appointed or enlisted from naval militia 
or volunteers who are residents of that district and have acquaintance 
with the locality in which they are to be employed, and of officers and 
men of other executive departments than that of the navy who may 
be either appointed or enlisted in the navy or whose services may 
be placed at the disposal of the Navy Department by order of proper 
authority. 

Forwarding Information. — The commandant shall cause all informa- 
tion received from any source at headquarters, which bears directly or 
indirectly upon the progress of military operations or the conduct of 
the war, to be transmitted to the office of naval intelligence at Wash- 
ington. So much of the same information as relates in any degree to 
the army shall likewise be forwarded to the commander of each artillery 
district of the army included within the limits of the naval district; and 
such as affects a neighboring naval district shall be forwarded to the 
commandant of that district. 

Co-operation with Neighboring Commands. — The commandant shall 
enter a hearty co-operation with officers of both army and navy, holding 
neighboring commands, with the object of promoting the success of 
such military operations as may be in progress; and he may expect a 
like co-operation on the part of those officers. 
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Co-operation with Army and Nayy. — Officers of the navy shall 
co-operate freely with one another, and with the officers of the army, in 
all matters affecting the military interests of the United States. In the 
interchange of information they shall take the most direct means of 
communication without regard to what, under other circumstances, would . 
constitute the official channels. They may expect a like co-operation 
on the part of the officers of the army. 

Systems of Communication. — The means of communication between 
the various units of the military force of the United States in the 
neighborhood of the coast shall be : 

(a) International code of signals; (b) Army and navy code of 
signals; (c) Wireless telegraphy; (d) Telegraph or tele- 
phones; (e) Recognition of signals; (/) Local signals. 

International Code. — All vessels attached to a naval district shall 
be provided with means for making and reading signals by the Inter- 
national Code, excepting such as are so small as not to afford proper 
facilities for making the hoists; such naval patrol stations as may be 
designated shall also be so provided. At each defensive sea area there 
will be at least one army signal station under the control of the artillery 
district commander, likewise prepared to use the International Code. 
In the absence of instructions to the contrary, the plain code will be 
used without ciphers or additions. 

Army and Navy Signal Code. — All vessels belonging to a naval 
district, and such naval patrol stations as may be designated, shall be ' 
provided with an adequate force of signalmen, trained in the use of the 
army and navy signal code, and with proper means for making signals 
by that code, including large and small wigwag flags for day use, and 
either torches, colored or ''winker" lights, Ardois, or some other efficient 
system for night signaling. All signal stations of the army will likewise 
be prepared to use that code. 

Wireless Telegraphy. — The policy as to wireless telegraphy in the 
vicinity of the United States coast shall be that, in order that it may be 
most efficiently employed when needed, the use of this method of com- 
munication shall be reduced to a minimum. Naval vessels and shore 
stations shall, therefore, abstain from the use of wireless telegraphy, 
except for important messages and for such tests of apparatus as may 
be ordered by the commandant. Should there be several wireless 
telegraph stations on shore in any vicinity, such station as may be 
designated by the commandant of the naval district shall be charged 
with the duty of doing all sending; but all stations should constantly 
''listen in'' with a view to insuring greater certainty in the reception 
of messages and to establishing communication where the designated 
station does not respond; army stations shall always have the right to 
send messages upon official business pertaining to the War Department, 
when of such importance as to warrant transmission by this method. 
Should it be required at any time, the commandant of a naval district 
or senior naval officer present shall apply to the artillery district com- 
mander, who will authorize the use of an army wireless station under 
his charge for promoting the efficiency of naval district work. 

The telegraph or telephone will afford the principal means of com- 
munication between headquarters and the respective shore stations. 
Government lines shall be employed when practicable. The commandant 
of the naval district shall furnish promptly by wire to the artillery district 
commander all information he may receive from any source which is of 
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interest to any degree to the latter, and may expect to be similarly 
furnished with any information obtained through sources pertaining 
to the army. 

Recognition Signals. — The Navy Department will prepare a code 
of private recognition signals, which, at the outbreak of war, will be 
made known confidentially to the commanding officers of all naval 
vessels and shore stations, as well as to the army officers commanding 
sea-coast defenses. 

Local Signals. — Where doubt exists as to the efficacy of the patrol 
of the limits of any defensive sea area, the senior officer of the harbor 
entrance patrol shall arrange with the army officer commanding the 
harbor defenses for a system of signals by which to indicate that a 
vessel has authority to be within the area; the employment of such 
signals should, however, be avoided unless essential. 

Repeating Signals. — In order to secure greater certainty as to 
reading of visual signals, and to provide for repetition to all forces in 
the neighborhood of a defensive sea area, every International Code signal 
conveying information of general interest, such as reports of hostile 
or suspicious vessels or the suspension of navigation, shall be repeated 
by each vessel or station ; the repeating signal, which shall take the place 
of the answering pennant, shall be kept flying until repeated by every 
other vessel or station in sight, and then hauled down. Signals intended 
for single vessels or stations shall be answered with the answering 
pennant only. The senior officer of the harbor defense patrol, acting 
in co-operation with the army officer commanding the shore defenses, 
shall make such rules regarding the repetition of wigwag and night 
signals as local conditions require, to insure their transmission to all 
vessels and stations in the neighborhood of a defensive sea area. 

Signals Denoting Enemy. — The approach of an enemy shall be com- 
municated by the most expeditious method available, using wireless or 
other signals. 

Opening Fire. — Should a public vessel or shore station open fire with 
projectiles upon any vessel, it will be sufficient warrant for any other 
armed force within range to open fire and render all possible aid in 
capturing or destroying the vessel fired upon. While it is proper for 
the commanding officer of any armed force discovering an enemy to 
communicate the fact, with details, as promptly as practicable, to the 
senior officer of his service present and the commanding officers of other 
armed forces in the neighborhood, the most essential requirement is that 
the efforts of the whole available force be directed immediately to the 
capture or destruction of the enemy. The fire with projectiles is 
equivalent to a signal that an enemy has been discovered, and further 
signaling may be deferred until a favorable opportunity presents itself. 

Suspicious Vessels. — The presence of a suspicious vessel or vessels 
should always be reported by wireless or visual signal, with all available 
details. 

Friendly Vessels. — The presence of public vessels of the United 
States shall always be signaled by wireless or visual methods unless 
such vessels are themselves already in communication. Neutral vessels 
or United States merchant vessels need not be reported unless there is 
special reason for so doing. 

Merchant Ships. — When they seem to offer a possible source of 
military information, shall be communicated with and questioned. In- 
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quiries made by them may be answered if such action does not involve 
important information of a confidential nature, but under no circum- 
stances shall any information be given, which, if communicated to an 
enemy, could possibly be of aid to him. 

Night Passage Across Area. — When it is contemplated to permit 
the passage of public vessels across a defensive sea area at night, the 
army officer commanding the land defenses shall, if practicable, be 
previously notified of the fact; when previous notice cannot be given, 
care will be taken that the vessels display the recognition signal a 
sufficient time in advance to make known their friendly character to 
the fortifications, and they should, when practicable, await the "response" 
of the fortification before attempting the passage. 

Suspense of Navigation. — The commander of the land defenses in- 
cluded within any defensive sea area has the right, upon notifying the 
senior officer of the harbor entrance patrol, to suspend navigation of 
all vessels other than, the armed vessels of the navy within the whole 
or a part of the defensive sea area for the time necessary to perfect 
or repair the submarine defenses. When such suspension is necessary, 
the artillery district commander may be expected to give notice of the 
fact to the senior officer of the harbor entrance patrol, at least twenty- 
four hours in advance; but when the necessity for such suspension 
arises without having been foreseen, it may be signified by the display 
of the appropriate International Code signals from the army signal 
station ; when such signal is seen by the respective guard boats, or 
repeated to them in case they are beyond direct signal distance, the 
prohibition shall be put into effect immediately, the first opportunity 
being taken to report the facts to the senior officer of the patrol. 
******* 

Thus it appears that a patrol of the coast has been excel- 
lently well planned by the navy, who have included in this 
service officers and men drawn from the various executive de- 
partments of the government, from the naval militia and from 
the volunteers, all of whom will be under the control of the Navv 
Department in war; it cannot be doubted that the navy patrol 
thus organized will form a most valuable auxiliary to the coast 
defense. A glance at these regulations, however, will show, if 
any doubt can exist on the^ subject, how closely the services 
afloat and ashore are interwoven in the duties of this patrol ; yet 
in the system outlined, doubtless for the reason that the army 
has thus far taken no steps toward the organization of a patrol, 
the co-operation of the land forces appears merely incidental. 
It seems, however, that the army should, without delay, change 
its attitude in regard to the coast patrol and become something 
more than a mere auxiliary in this factor of defense, and through 
a properly organized patrol of its own creation, ally itself 
fully with the navy in this important work. In fact, without 
the full co-operation of the signal corps and the participation of 
troops trained in the service of lines of information, and in 
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establishment of signal stations and in the use of flying tele- 
graph and buzzer lines, the telephone and field wireless cables, 
visual apparatus, and perhaps the balloon, it is hard to see not 
merely how the best methods of gathering intelligence in war 
can be employed by a coast patrol, but how, when so gathered, 
this intelligence can be transmitted to the centers of control, to 
artillery fixed positions and their auxiliaries, and to the mobile 
army, from distant observation stations, coast islands and light- 
houses, or from the floating auxiliaries and passing ships, with 
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the speed and certainty which alone make such information valu- 
able. 

The service of security and information in coast defense, as 
in the field, implies, first, the collection of military information 
or intelligence; second, its transmission; and third, its correla- 
tion and use. In regard to the first of these elements it may 
be said that the collection of information is primarily the duty 
of the coast patrol and of the military services ; but in war it will 
become as well the duty of every man of the government service. 
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both civil and military, and, indeed, of all of the people of the 
country. But although important information will come from 
many sources, and no matter what the source, must be trans- 
mitted to proper authority; yet incidental intelligence, like in- 
cidental soldiering, is merely auxiliary to the organized service, 
as the continued value of this service will depend upon a prop- 
erly organized corps of men who will transmit the reports of 
trained observers, from the service, signal and observation sta- 
tions, from light-houses and other government establishments, 
from the floating auxiliaries and ships as well as from chance 
sources of information, and from the thousand watchers of the 
coast, that intelligence upon which depends in war the attitude 
of the defense. But both judgment and experience in regard 
to the information transmitted will be needed by officers and 
men in charge of this service if a constant condition of unrest 
and excitement is to be avoided at inshore terminals. Who can 
doubt, for example, that information received at the centers of 
control will determine the attitude of the army of the defense 
in threatened zones; and perhaps its ability to prevent surprise 
or repel attack; that news or no news, often equally important, 
from the coast will govern the preparedness and vigilance of 
the zone troops and supports and keep the artillery men at the 
guns or give them release; that, in short, a well-organized 
service provided with trained men skilled in the use and main- 
tenance of lines of information will relieve the defense of the 
greater part of its strain in the absence of the enemy; multiply 
many times its efficiency in his presence ; and permit the smaller 
force to do the work of the larger. While, on the other hand, 
an insufficient service of information, handicapped by slow, in- 
accurate or faulty transmission, will plague and worry the 
defense with useless anxieties and alarms, if it does not even 
lead on to disaster. It follows that the transmission of intelli- 
gence, which is the second element of the service of security and 
information, is a duty of vital importance which should be in- 
trusted only to trained men under military control supplied 
with the best known appliances for this service, and should 
never be left to the chance efiforts of any irresponsible person 
who can use a key or a wireless instrument. In other words, 
that the section of the coast patrol to which the duty of trans- 
mission of information is intrusted should be composed of men 
trained in naval and military sigfialing and in the methods of tlie 
signal corps of the army. In addition, it is presumed that sig- 
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nal .men of the army and of the militia will be detailed aboard 
scout ships, patrol and picket boats and other floating auxil- 
iaries, for duty as wireless and visual signal men, but this is a 
detail that need not be considered here. 

With the use that will be made of the information when re- 
ceived, which is the third element of the service of security and 
information, the coast patrol has no concern, since this will de- 
pend upon commanding generals, and the reception and correla- 
tion of reports upon staff-officers at headquarters, presumably 
signal officers, whose duty it should be to formulate and weigh 
the information transmitted. 

From what has been said it appears that the coast patrol 
will become in future one of the strongest arms of that service 
of security and information upon which so much dependence is 
necessarily placed in modern war, and in consequence that this 
patrol when organized will be thoroughly efficient in numbers, 
personnel, organization and equipment, and that its men, who 
are frequently placed at lonely stations and required to act upon 
their own initiative, will be not only steady, well-disciplined 
soldiers, but in addition will be intelligent, keen and watchful 
men, skilled as observers and trained in the use of the telegraph 
and of mechanical appliances; and above all, that they will pos- 
sess that judgment which seldom blunders in its work. Fortu- 
nately for the country men of this character are many in civil life, 
and will be found in abundance among the volunteers called out 
in war. As to the organization of a patrol, it should appear that 
none better can be found than that approved by the experience 
of the signal corps of the army whose duties are similar if not 
identical with those of the coast patrol, though more widely 
extended. The equipment, too, should be that of the regular 
service. In short, it is believed that the coast patrol of the 
army should be organized, trained and equipped by the signal 
corps, and that the collection of information, so far as it relates 
to this service and its transmission in coast defense, should, as 
with the army in the field, be placed under the charge of the 
chief signal officer of the army, acting through a subordinate 
officer in immediate control at the front. The men of this or- 
ganization cannot, and need not, be actually present during 
peace, except those of the executive departments of the govern- 
ment (already bespoken by the Navy) and hence the actual en- 
rolment of the personnel may be left to a later period ; but plans 
of organization should be undertaken without delay. These 
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will look to the formation in each military zone of a patrol of 
the necessary strength, made up in peace from the organized 
militia of the zone, who shall receive each year as much training 
as practicable in coast signal work, in connection with the signal 
troops of the regular establishment. This training of the patrol 
will include the installation and use of signal equipment of all 
kinds; the operation of field and station wireless; the establish- 
ment of observation stations, the service and maintenance of 
lines of field telegraph and buzzer; and, in general, in the col- 
lection and transmission of military information by all approved 
methods. There seems no reason why this instruction should 
not be given to the signal organizations of the militia, as is 
now done for the artillery and infantry of the state troops in 
connection with the yearly exercises or maneuvers of the coast 
artillery of the army. To do this would simply mean the 
extension of the present valuable training of the militia, to 
include instruction in the service of a coast patrol within certain 
prescribed limits and would give to the signal men of the militia 
training in a branch of signal corps work of great importance to 
them, especially in those states which border the sea. Further- 
more, it is believed that the plans for an organized coast patrol 
will provide that in war the signal men of the militia be formed 
into companies and regiments with the signal troops of the 
Regular Army and with the necessary number of technical men 
of the volunteers taken from telegraph operators and telephone 
men of civil life in such proportion that the whole shall form an 
effective service. 

The number of signal^ men required in war for coast patrols, 
however, will be governed by the character of the coast they are 
called upon to guard and cannot be stated generally. But prob- 
ably at least one-half of the total patrol should be trained as 
signal troops. 

As a further step in preparation for defense it is suggested 
that the signal corps of the army be authorized to provide at 
government reservations, such as light-houses, marine hospitals 
and life-saving stations, and those of other executive depart- 
ments, suitable as lookout stations, magazines of material of 
the less perishable sort which will furnish part of the means of 
establishing observation stations at the outbreak of war. In 
addition, island stations and light-ships should be connected by 
cable — out of use in peace and with the ends prepared for 
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periodic testing to insure their perfect condition — with interior 
or mainland stations whence the military field telegraph could 
rapidly be extended at need to commercial offices. In this way 
many permanent and important lookout stations of the civil 
departments of the government which are always on duty, Point 
Judith as an instance, will, when needed for coast-guard service, 
be ready for almost immediate use. At mainland stations of 
the government should be placed signal stores of a bulky char- 
acter, telegraph or telephone material, wire, lance poles, sup- 
plies for electrical batteries, flags and other apparatus for the 
use of the communications both visual and electrical in war. 

These preparations should not be put off to the day of stress 
sure to precede hostilities, for if the stations and material needed 
are ready, the men necessary to use the equipment and construct 
lines of field telegraph and buzzer can be quickly placed on duty 
in an emergency. It is probable that most of the valuable ob- 
servation points of the coast are now occupied by government 
stations of one service or another and could safely be provided 
with necessary material; but others are so circumstanced that 
nothing should be done by way of preparation until hostilities 
threaten, since, if not owned by the government, magazines 
cannot wisely be established at them; such points can, however, 
and should, be carefully marked, their character made known 
and, possibly in the case of very important localities, material 
for their conversion into signal stations be stored at the nearest 
artillery post. 

It appears then that without the limits of the artillery dis- 
tricts it will be sufficient in peace for the signal corps to estab- 
lish magazines and lay or store cable at stations of the executive 
departments important to the coast patrol. But within the 
limits of artillery districts not only should such magazines be 
established, but each of the twenty-four districts should be 
given signal and wireless stations of the types authorized — a 
matter that will later be considered. As to the dependence that 
will be placed by the coast patrol upon the balloon, either cap- 
tive or dirigible, so little is really known of their practical value, 
especially of the latter, that not much can be said ; but it should 
certainly appear that if ever the captive balloon proves useful, it 
will be at coast signal stations within artillery districts where 
everything lends itself to this service. 

Enough, perhaps too much, space has been given to the 
coast patrol, but the subject is new and interesting and suffi- 
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ciently important to warrant careful attention. With no factor 
of the defense is the signal corps of the army more intimately- 
connected; and it should be evident that without signal men a 
coast patrol will be feeble indeed. 

It remains to consider the relations of the service of the 
lines of information to the fixed defenses themselves; and the 
importance of these lines to the coast artillery ; that is, 

The Relation of the Signal Corps to the Coast 
Artillery. 

The lines of information within artillery districts are of two 
general classes ; first, those which relate to fire control and direc- 
tion proper ; and second, those which serve primarily as lines of 
intelligence and have only incidentally to do with the laying 
of the guns. The first of these systems has been so often and 
fully discussed* that it is unnecessary here to more than outline 
the present installations. An additional reason for brevity also 
lies in the fact that, like all undertakings of considerable mag- 
nitude which depend upon electricity and the electrical and 
mechanical. appliances of the day in a new and important field 
of endeavor, the fire control system adopted cannot yet be said 
to have assumed its last and permanent shape; and, in addition, 
fire control and direction are a function of the coast artillery 
alone ; by whose officers its systems have been devised, are used, 
and as now understood will be maintained. The installation and 
types of instruments alone pertain to the signal corps of the army 
as certain other essentials pertain to the ordnance and engineer 
departments. 

The term fire control as here used is not only technical but 
conventional, it therefore seems well to premise that the expres- 
sion is defined by its limitations as including the ''Exercise of all 
such technical and tactical functions of command, supervision, 
control and direction, as may be necessary to insure an efficient 
defense.'' * 

In order to make clear what follows, however, it is well 
to add that t *'An artillery district, as a tactical unit, is a 
subdivision of the coast line, including the personnel assigned 
to the duty in connection with the fixed defenses thereof.'' 
''A battle command includes the armament that covers a water 



*See Signal Corps Manual No. 8; and Fire Control and Direction, by Captain Hearn, 
Artillery Corps. 

t Drill Regulations for Coast Artillery (Provisional). 
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area within which a naval attack may be expected and over 
which one man may exercise efficient control of the artillery 
fire action that may take place therein, together with all the 
material accessory to the service of the armament, the personnel 
assigned thereto, and the submarine defense connected there- 
with/' "A fire command consists of two or more batteries, not 
in general exceeding four, so located that their fire covers the 
same or contiguous water areas and that they can be readily 
commanded in action by one man." **A mine command consists 
of such portion of the submarine defense and rapid-fire gttns 
for the protection thereof as may be efficiently controlled by one 
man." "A battery is a group of gims or mortars of the same 
caliber and power, with the position-finder stations provided 
therefor and with the personnel assigned thereto. Under excep- 
tional circumstances a single isolated gun, with its station and 
personnel, may constitute a battery." 

It is unnecessary here to enter into a consideration of the 
part played by signal-corps installations in the defense of fixed 
positions or to attempt to describe in detail the instruments, 
often highly complicated, that have been devised for the service 
of fire control. Suffice it to say that what follows "applies only 
to fire-control systems that are permanent in character, which 
from their extent and importance can only l)e properly installed 
during the leisure of peace. 

Turning now to the duties imposed upon the service of lines 
of information, by the foregoing definitions and their require- 
ments, it appears, that, in ordinary language, fire-control re- 
quirements demand : First, that the battle commander's sta- 
tion shall be so equipped as to communicate electrically with 
district, fire and mining commanders, and with the search- 
lights assigned to the station ; that the fire commander's Station 
shall be so equipped as to comnuinicate with the battle com- 
mander and with each primary battery of his command; w^ith 
his secondary station (if existent), when the fire command is 
a mortar battery communication shall l)e provided with his 
battery commander and with the booths, and (if existent) with 
the other mortar primary station ; that the mining com- 
mander's station shall be so equipped as to communicate with 
the battle commander, tlie secondary station, mining case- 
mates, loading room, and with the rapid-fire batteries and illum- 
inating lights assigned to the mining command ; that the primary 
stations shall be so equipped as to communicate with the fire 
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commander, battery commander, each battery emplacement and 
secondary station (where primaries exist for six-inch batteries, 
without base line, communication with each emplacement, bat- 
tery commander and fire commander only, is provided) ; that 
secondary stations shall be so equipped as to communicate with 
their primary stations only. Mortar batteries are usually pro- 
vided with more than one base line to cover different portions 
of the range zones, and special apparatus must be installed so 
that the different stations can be connected as demanded by the 
progress of the action. 

A post-telephone exchange similar to small commercial 
offices is provided as a part of the fire-control system installed 
by the signal corps. This exchange connects not only such 
stations as are necessary in post administration, but such fire- 
control stations as the tide and meteorological, battle, fire and 
mining commands, power-houses, and others needed in service.* 

In addition, the writer is of the opinion that the district com- 
mander's station and that of each battle commander within the 
district should be connected by telegraph with each other and 
with the outer world. Of course, as will be seen later, the district 
will be provided with wireless and signal stations, which may at 
times be used in fire control, and will be connected by direct 
telephone service with the district cornmander's station, or with 
the battle commander's station. 

To establish the communications above noted, -the signal 
corps provides telephones of special types, the telautograph, the 
telegraph; electrical appliances for indicating time intervals; 
for the collection of meteorological and tide data, range zones; 
and, necessarily, a network of wire and cables of many types, 
which in larger installations extend' into intricate systems re- 
quiring the best efforts of highly trained electricians to con- 
struct. These multiply with their distances from centers of 
control ; they are not run haphazard between stations but follow 
the tactical organization of the defense itself.f The key of the 
system is the switchboard room, but the details of this need 
not be discussed here, nor an attempt be made to consider the 
instruments and equipment furnished. The instruments have 



*See sketch of an imaginary coast position prepared to resist attack. 

tFor the more technical electrical details of these and some of the other electrical 
work involved in fire-control installations, attention is invited to appendix, for which the 
writer desires to express his thanks to Mr. L. R. Krumm, Assistant Electrical Engineer, 
Signal Corps, to whose well-known ability and detailed knowledge of the electrical in- 
stallation much credit is due. 
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been devised, first, with regard to reliability in operation, and 
second, with regard to strength and durability, and are be- 
lieved to be excellent of their kind. In service, the most im- 
portant is the telephone, which is to fire control what the 
buzzer is to field communications; that is, the main reliance of 
the system. However, the telephone is far less reliable in coast 
defense than is the little field instrument in campaign; and in 
the excitement and din of heavy artillery fire it seems probable 
that officers and men near the guns will have difficulty in 
hearing, and can seldom be certain of what they do catch of the 
messages conveyed by telephone. Still, nothing now known can 
take its place. The telegraph — best and most certain of all sig- 
naling, is too slow — and nothing else is worth considering ex- 
cept the telautograph, which, though promising, has, as now 
constructed, faults of its own that make it far from satisfactory 
as a principal instrument of the communications. Telautograph 
lines are, however, established between primary stations of bat- 
teries and the guns for the transmission of ranges, azimuths and 
information. An advantage of the telautograph is that it not 
only records to the eye, and unmistakably, the message as sent, 
but also gives a permanent record. The telephone does neither 
unless all advantage of speed is lost by recording and repeating 
the message. It is to be hoped, however, that a system of light 
signals, like those now used in connection with the mortar zones, 
or perhaps some form of recording telegraph, a new type of which 
is now made and understood to promise well commercially, may 
yet be devised that shall give the speed and certainty needed in 
fire-control service. Tide and meteorological data are conveyed by 
the aeroscope, though this gives in its ])resent form a somewhat 
unnecessary amount of detail ; and to synchronize observations 
of the target and gun fire, time intervals are marked by electric 
bells placed in the circuits of master clocks. These complete all 
that need be said in a general survey of instruments used in the 
fire-control system installed by the signal corps. The system is 
not perfect, but it is believed to be the best and most efficient 
method yet devised ])y nny country for fighting the guns of fixed 
positions. 

In regard to the importance of lines of information in fire 
control it will be sufficient to point out that,"^ ''Under the present 
state of development the ]:)attle commander conducts the fight of 
the defense, while technically under the orders of the district 

*From the valuable jiamplilet of Captain nearn already referred to. 
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commander. He issues his orders to his -fire commanders and 
his mine commanders * * * from information furnished by 
the district commander, from reports of his scouts and outposts, 
and from his own personal observation he decides as to what 
part of his command he will employ." Again it is said,"The fire 
commander, having received orders from the battle commander 
to open fire on vessels designated, issues his orders, in accord- 
ance therewith, to his battery commanders, directing what bat- 
teries are to fire and indicating the target for each battery * * * 
He controls the beginning and the ending of the firing, and the 
number of shots fired by each battery. He distributes or con- 
centrates the fire according to the demands of the action. * * * 
He may decide to concentrate all batteries on the same target, 
or certain batteries on two or more targets. He must decide, 
according to the progress of the action, as to the manner of em- 
ploying the units of his command." 

"The mine commander is normally at his primary station 
and fights his command from this station, which is equipped 
with the usual instruments of communication." 

Brief and seemingly simple as this appears, it should never- 
theless be remembered that the information upon which the 
fighting methods are based must be collected from many scat- 
tered sources and be transmitted instantly over land and sea to 
centers of control; and that the orders governing the action 
must be sent over wide areas which only signals can traverse 
in time. It follows that when fighting his position the battle 
commander and his subordinates are at least as dependent upon 
lines of information as is a general commanding in the field, 
for without the telegraph and telephone, the cable and elec- 
trical appliances, not only is concert of action lost in coast de- 
fense, but at times also the power to find and stop the enemy. 

The work of installing the fire control is now performed by 
the signal corps of the army, and many of the types of instru- 
ments used have been designed or adapted by the corps. When 
completed, fire-control systems are turned over to the artillery 
arm, by whom, it is now understood, they will be maintained. 
But the systems are extensive and complicated and maintenance 
will be an important and expensive afifair requiring the efforts 
of a considerable body of trained and expert electricians, who 
can be obtained only at salaries far above those given to enlisted 
men of the armv. A little consideration of the ideal sketch sub- 
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mitted will serve to illustrate further the lines of information 
now employed in coast defense. 

It remains now to consider the systems of communication 
that are properly 

Lines of Information of Artillery Districts. 

In addition to the fire-control systems there must exist both 
within and without artillery districts certain lines of information, 
whether electrical or visual, by means of which artillery head- 
quarters are kept in touch with the interior of the country and 
with centers of control ; and the factors and elements of the de- 
fense are brought into co-ordination ; fixed positions connected ; 
and the district bound into a whole under control of its com- 
mander, as an army in the field is linked together and maneuvered 
by its general. These systems form the lines of information 
proper of artillery districts; but between them and those of the 
fire control it is evident, from what has gone before, that no 
sharp line of demarkation can be drawn, since each may be used 
in both capacities. 

It will be remembered that the artillery districts scattered 
along the coasts of the United States are twenty-four in number. 
They are, as a rule, separated from each other by considerable 
distances, and each headquarters is kept in touch with the others 
electrically mainly through the commercial systems of the 
country ; but the commercial systems are, of necessity, frequently 
supplemented by military lines which extend them to artillery 
headquarters. Within artillery districts, the various posts 
may, or may not, be reached by commercial systems, and, indeed, 
even district headquarters, when placed on coast islands or at 
other isolated and scantily peo])le(l localities, from which the 
money returns would be small and the expense of installation 
and maintenance of land lines and cables would be great, are 
dependent at all times ui)()n military lines of information for 
communication with the outer world as well as with the fixed 
positions themselves. Even in peace it is not probable that these 
conditions will change in regard to is(^lated posts; unless, indeed, 
the government is prepared to alter its ])resent wise policy and 
offer a bonus to private comi)anies for the construction and op- 
eration of electric coninmnications, a plan that would be ex- 
pensive in peace and inefticient in war, since lines of information 
important to and near by military positions must certainly in 
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war be under the control of soldiers alone. As to interpostal 
lines it is neither desirable nor practicable that they should be 
under civil control at any time. 

In general, artillery lines of fire control and of information 
will, in peace, be permanent in type (except the field lines neces- 
sary in maneuvers) ; but in war to permanent lines will be added 
a network of temporary systems as flexible and extensive as need 
be, and in character resembling those of an army in campaign; 
more limited in extent, perhaps, but based on more stable condi- 
tions and consequently easier to install and maintain against inter- 
ruption by an enemy except in the case of the wireless ; and if inter- 
rupted more easy to repair, since the material for repair should 
always be at hand at the fixed positions. But as with* lines of 
information in the field those of the coast defense, both permanent 
and temporary, must be certain and speedy. They will be more 
complicated and varied than is possible with the former, since 
they imply, in addition to land lines, systems of information 
extending both under and over the sea, and include in their 
scope every know^n method of transmitting intelligence from 
the wink of the Ardois, the flash of the search-light, the tick of 
the telegraph key or call of the buzzer; to the writing of the 
telautograph and the message of the long distance wireless and 
the wireless telephone. 

With the permanently laid lines of the coast defense trans- 
mission should, of course, be as efficient and satisfactory as in 
civil life if the systems are properly installed and skilfully oper- 
ated in practice ; but in order to secure these results it is evident 
that the ponderous permanent systems of the fixed defenses, both 
fire control and information, cannot be thrown out in an hour like 
the wires of a marching army, but must be carefully planned 
and constructed in advance during the leisure of peace as the 
defenses- themselves are planned; must progress to completion 
with them, and when in place must be proof against reasonable 
probability of interruption. 

When installed the permanent systems of coast defense must 
he kept in serviceable condition, which means constant zvork and 
incessant renezi^al of material, and zcill demand a yearly expendi- 
ture estimated at eight to ten precentiim of the original cost. 
In addition to this cost, hozvever, an allozvance must be made 
for annual depreciation of probably ten pcrcentum, thus making 
the total cost of maintenance and depreciation not less than eigh- 
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teen percentum of original cost for the satisfactory operation and 
maintenance of fire-control installations. 

The permanent systems of artillery districts consist of wire 
and cable lines, and station for the transmission of aerial mes- 
sages. These lines will center in general at the station of the 
district commander and radiate therefrom to each post com- 
mander's station within the district; that is, they will terminate 
at the battle or fire commander's station of the various posts. 
In addition wire or cable lines (or both) will extend from 
the district commander's station to the most convenient points 
of commercial systems through which may be reached the head- 
quarters of other artillery districts; and, when established, of 
the zone' defense of the mobile army; of the coast patrol; of the 
general commanding and other important centers. 

Temporary lines will, of course, be installed only when 
demanded by the exercises and maneuvers of peace or by the 
exigencies of war; nevertheless, the means of providing them 
should be at hand within each artillery district; so that when 
needed field telegraph and buzzer lines may be laid easily, 
quickly and without confusion from district headquarters 
to the supports, zone troops, and to headquarters and ob- 
servation stations of the coast patrol ; the telegraph and 
telephone wireless sets and visual appliances will be in readiness 
for use in the exchange of signals between the fixed positions 
and coast-defense ships, patrol, picket boats, and scout ships; 
as well as with torpedo planters and the cable-ship when neces- 
sary; and with the Navy. The field telephone should be ready 
to tell its story from observation stations and captive balloons 
to district headquarters and centers of defense; and possibly 
the dirigible air-ship should be at hand to write, by flag or 
light, against the sky its message from over land and sea. Thus 
the temporary lines of artillery districts will include many aerial 
systems, and even the permanent communications will not be 
electrical alone. Both will depend largely upon the auxiliary, 
but still very important, class of visual and aural signals, which 
before the introduction of the wireless telegraph were the only 
means known of exchanging ideas without material connection. 
Visual signaling is probably more important in coast defense than 
with the army in the field and is vital when communication is 
needed between ships and shore and the wireless is silent. 
Whether or not all the signal apparatus above outlined will be 
used by the defense is another matter ; still the possibility exists, 
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and the fact remains, that opportunity should be given those 
who have control for the use of every method of transmitting 
information that may prove reasonably valuable. To do this it 
is necessary that signal appliances of all useful kinds be stored 
in depots within artillery districts, in addition to the material 
required for the emergency repair of permanent systems. 

In war the headquarters of each artillery district, even more 
than coast patrol stations, will become a nucleus of intelligence 
regarding events at sea, and therefore the service of informa- 
tion in and from these districts should be as perfect as it can 
be made. The means of transmission should be the best known, 
and the men who use and maintain the lines the most eflficient 
that can be selected for this special work. It seems, therefore, 
not too much to say that the men entrusted with the transmission 
of information of the coast defense should be soldiers trained 
in the work of the signal corps of the army, and familiar with 
its instruments and methods. 

Many further details concerning lines of information of the 
coast defense might be discussed here, but space forbids, and it 
remains merely to note that the acknowledged importance to the 
defense of the wireless telegraph and perhaps of the wireless 
telephone, and the possible value of the dirigible air-ship, are 
leading to much effort and experiment on the part of the signal 
corps. In connection with the wireless excellent practical re- 
sults have been reached, which have been noted in this paper; 
and as a consequence, it is hoped that there will soon be on hand 
a supply of portable wireless sets suitable for small" coast stations 
and for boat service, and other sets of greater power for shore 
signal stations to be established within artillery districts. The 
structures planned in connection with these instruments are of 
two types, called 

District and Post Signal Stations.* 

The district signal station is intended as permanent, and will 
be complete in itself. One such is to be established in each 
artillery district at that post best suited for its use a condition 
largely dependent upon outlook, suitability for wireless work, 
and reasonable protection against capture or destruction. 

*See frontispiece, signal station, Fort Wood. A i K.W, is practically completed at 
Fort Hancock, which differs from that at Fort Wood chiefly in the fact that an existing 
structure is to be used as a signal station. 
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The district structure is intended to contain one i-K.W. wire- 
less set with the necessary power plant, pole and antenna, giv- 
ing a practical range of, say, ninety miles ; to this will be added 
telephone connection with the post exchange through which all 
points of the district may be reached. The pole is so arranged 
that from it the Ardois signals and International code flags 
may be displayed and from an elevated platform night signals, 
winker lights, the wigwag and visual signaling of all kinds 
used. In addition, the wireless telephone will probably be in- 
stalled, and telegraph communications may be provided to mili- 
tary headquarters and commercial systems. A substanital house, 
constructed by the corps of engineers, provides the necessary 
office, lockers for flags and quarters for a signal detachment of 
six men, or more when necessary. 

Post signal stations are similar to those of the district but 
smaller and with less range ; they will be .placed at one or more 
of the posts within artillery districts, and be provided with the 
necessary apparatus for interpostal communication; but will 
ordinarily use only small portable wireless sets. Both types will 
be signal stations proper, manned by a sufficient number of signal- 
men to form two reliefs ; and there seems no reason why a balloon 
plant and its accessories should not be established and main- 
tained in war at each artillery district near the signal stations 
and a proper force of signalmen detailed for this service. 

One other auxiliary of the signal corps remains to be men- 
tioned in connection with the defense of artillery positions, and 
that is the cable-ship, without which, both in peace and war, it will 
be impracticable to maintain the cable communications, either of 
the fire control or of information. 

In conclusion it may be said that to properly serve and main- 
tain the lines of information alone of artillery positions without 
taking into considefation the fire-control service, will require 
both in peace and war the attention of a considerable force of 
men whose duty shall be first and always to the communica- 
tions, and it should appear, considering the technical duties 
these men are called upon to perform and the experience needed 
by them, that a suitable detachment of signal men must be main- 
tained at every artillery district, and that the service this de- 
tachment will be called upon to perform should not be shared 
by others whose first duty will be to the guns or other elements 
of the defense. The work of installing the lines of intelligence 
within artillery districts is performed by the signal corps of the 
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army, but the maintenance of the systems as a whole is at present 
divided between the signal corps and the artillery, and no satis- 
factory method of procedure has been established, in the opin- 
ion of the writer. The problem of maintenance has already 
arisen, and as the present solution is general, the follow- 
ing definite suggestion is offered when the strength of the signal 
corps permits: That in each artillery district there be assigned 
in peace a detachment of signal men of the army of such 
strength as the exigencies of the service may require; (say) 
fifteen men to a district, made up of three or more artillery 
posts, these men to be ordinarily stationed at district head- 
quarters, but sent wherever needed throughout the district 
to repair and maintain lines of information; that the signal de- 
tachment be placed under the immediate command of an officer 
of the signal corps — a lieutenant or captain — who shall be on 
the staff of the artillery district commander, and directly under 
his orders, as is the artillery engineer, or as a signal-officer in 
the field is on the staff and under the orders of a commanding 
officer, or of a department commander in peace ; that the signal- 
officer be responsible for the condition of the lines of infor- 
mation of the district and for the transmission of informa- 
tion; and furthermore, that he and the men under his control 
be required to assist in the training of the signal men of the 
organized militia when called out for exercises or maneuvers 
in peace, and to organize and direct the signal men of the militia 
when summoned to the coast defense in war; that this signal- 
officer and his men have charge, under the direction of the dis- 
trict commander, of the service and maintenance of lines of 
information, but confine this work in connection with the fire- 
control system of the district to such duty as the district 
commander may direct in connection with land lines and cables 
when the assistance of the signal corps cable-boat and her 
trained crew of both soldiers and civilians becomes necessary. 

In offering this solution of the problem of maintenance of 
artillery lines of information the regular duties of signalmen are- 
purposely confined to the use and maintenance of these lines 
alone, since the fire-control systems are in the hands of the 
artillery; but it is believed that if a wise policy compels the 
presence of a number of signalmen, operators, linemen and the 
like for telegraph, telei)hone and wireless service in connection 
with the lines of information or intelligence alone, as seems 
probable, a still wiser policy of administration suggests 
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that these detachments be utilized to the fullest extent by 
giving to the artillery commander the a.uthority to use, not 
merely in connection with lines of information, but in the care 
and maintenance of the great and costly systems of fire control 
as well, the signal men under his command, together with the 
civilian electricians and cable men whom it is the policy of the 
signal corps to engage for its technical work, as the civilian 
employees of the engineer department are engaged. 

In making the above suggestion,* it is, of course, presumed 
that the authority of the artillery commander will be exercised 
through the signal-officer of his staff, who will be responsible 
for his work to the chief signal-officer of the army as well as to 
the artillery commander, as is a signal-officer in the field. 

In this and foregoing papers which the Journal of the 
Military Service Institution has done the writer the honor 
to republish, an effort has been made to outline the more im- 
portant work of that branch of the army which is charged with 
service of the military lines of information, that is, of the signal 
corps. 

Imperfect as the result of this effort is, it will not have been 
wholly in vain, if it serves to emphasize the steadily growing 
value to the army of lines of military information. The sub- 
ject is as broad as it is important; but divides itself naturally 
into two widely separated branches, each of which is essential 
to the military service of the country and vital to its safety. 
They are : First, The lines of information of the mobile army 
in maneuver and in campaign ; and second, the lines of informa- 
tion of the national coast defense in the exercises of peace and 
in the exigencies of war. It is useless to attempt to weigh the 
relative value of these two branches of the service of the trans- 
mission of information; they constitute the field of duty of the 
signal corps of the army, and it follows that the signal corps 

*The suggestion is due to an artillery officer of rank and experience, and is thought 
to be in the interest of economy and efficiency, provided the signal corps is able to 
supply the necessary officers and men, and the artillery corps approves the plan. The 
last appears probable, for the electricians and other enlisted men of that corps will 
presumably have enough work in other directions, without caring for electric communica- 
tions in addition. Besides this, it is very improbable that enlisted men of the army, no 
matter in what corps they serve, with the exception of a few, will have sufficient electrical 
knowledge and mechanical skill to maintain and repair the more complicated electrical 
system now installed, and that a higher order of acquirement must be secured from civil 
life and paid accordingly. In other words, at each artillery district an electrical expert, 
such as those now paid by the signal corps, must be engaged by somebody for the 
maintenance of both fire control and information services; it is a necessity imposed by 
present conditions and must be so accepted. 
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of the future will be called upon to cultivate not one but two fields 
of duty, equally important but very different in character, either 
one of which will demand the best efforts of a force of special 
troops far larger than now provided by law. This force will no 
doubt grow in size and importance as military organization itn- 
proves, but it is useless to hope that in peace a full measure of 
preparation for war will ever be granted to the signal corps of the 
arrny, or indeed to any branch of the regular establishment or 
of the organized militia. With the people of the United States 
deep planted indeed is the belief expressed of his own country 
in bygone days by one of the greatest of French writers: 
"Thrice fortunate land, where the ground has only to be struck 
in the name of the nation, * * * fQ,- armies to immediately 
rise from it, as though by magic." 
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APPENDIX. 
I. Fire Control Cables. 

As practically all the means of transmitting intelligence now employed 
are electrical, it follows that a working system of wires and cables is 
essential to a fire-control installation. 

Advantage is taken of ^ the fire command organization to have the 
cables connecting its integral parts radiate from the switchboard room 
usually provided for each rifle command. Mortar battery and mining fire 
command cables are usually centered in these switchboard rooms, as 
their requirements are not enough to justify separate accommodations. 
Owing to the large number of storage batteries and the auxiliary charg- 
ing machines and controlling switchboards necessary for the telautograph 
equipment where there are several fire commands it is not usual to dupli- 
cate this equipment, but to have one telautograph battery serve all the 
instruments of the post by running bus-bar leads to the different switch- 
hoard rooms, although the telephone batteries are duplicated in each 
case. 

The subterranean cables used to connect the various units of an 
artillery post are mostly rubber insulated and lead sheathed, and are 
laid in vitrified clay conduits with concrete manholes at convenient 
distances. When the necessary number of conductors exceeds twenty- 
four, which is not often, a paper insulated, lead sheathed cable is used 
to reduce the size, although more susceptible to injury. Where vitrified 
conduit is not provided the cables are wire armored and buried in the 
earth. It is the present aim to reduce the amount of aerial wire 
exposed to gun fire to a minimum, and about the only pole lines used in 
permanent installations are those comprising part of the post telephone 
systems for such circuits as would not be absolutely necessary to the 
defense of the position. 

Communications must be established between the posts comprising 
an artillery district, so that the various base line connections can be 
made and the district and battle commanders kept in touch with the 
various commands and armaments under their control; this requires 
the laying of submarine cables, their auxiliary land lines and terminals 
where junctions are made. The ordinary type of rubber insulated and 
armored submarine cables are laid when the number of conductors is 
small, but the rapid increase in the lines of cummunication authorized 
between artillery posts has caused the rubber-covered cable to give 
place to the paper insulated, lead sheathed and armored cable, which 
by its compactness enables a large number of conductors to be carried 
in one cable; the latter are also far cheaper than the rubber covered, 
an important fact since these cables are necessarily laid across channels 
tiirough which merchant ships are continually passing and interrupting 
service by their anchors. This difficulty is to some extent due to the 
fact that it is the ])olicy of the Governniciit to conceal the location of fire 
control cables. In war, no doubt, danger of interruption will be 
minimized by proper restrictions. Another advantage of paper insulation 
is its comparatively low electrostatic capacity, which permits the estab- 
lishing of good telephone communications over much longer distances 
than can be obtained with rubber-insulated cable. 
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Equipment of Fire Command Switchboard Room. 

The most complicated part of the installation is the switchboard 
room, which provides not only a convenient test station for the cables 
centered there, but also contains the necessary telephone and telauto- 
graph storage batteries and their attendant charging motor-generators 
and switchboards, and in the recent types of installation at Boston and 
New York, a distributing switchboard as well (Fig. 20). This switch- 
board, in addition to accommodating the necessary retardation coils 




Fig. 21.— telautograph INSTRUMENTS— TRANSMITTER AND RECEIVERS. 



for the telephone circuits, and the switches controlling the tele- 
phone, telautograph and other power -circuits, also, when the stations 
of the fire command are adjacent (Fig. 23), allows the interchange of 
base lines as demanded by circumstances or desired by the fire com- 
mander to enable him to use his own station as a battery primary. In 
fact, practically any combination of stations can be made, but experience 
has shown that this is not always advisable or practicable, since to 
attain the results desired requires a switchboard whose complications 
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preclude its maintenance and care by any but a trained electrician, and 
since it unnecessarily complicates the base line system. Complexity also 
interferes with its usefulness, and the usual electrician found among 
enlisted men will not be able readily to establish the necessary con- 
nections. The latest installation, however, make no provision for the 
interchange of base lines, and the distributing switchboard has been 
replaced by a switching panel for each primary station of the fire 
command on which are provided switches controlling the telephone, 
telautograph and time interval bell, power lines and meteorological data 
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circuits, 'ilic reniaininj^ equipment anri functions of the distributing 
switchboarfi arc now centered in the primary station on what is known 
as the terminal cabinet, winch, it is thought, more nearly meets service 
requirements. 

TEr.Ei'iioxp:s axd Telaijtoc.raphs. 

The telephone, which is the most important instrument of fire control, 
although invaluable, is not always reliable in the din of action, and to 
ol)tain satisfactory results it is necessary to verity spoken messages 
by a visual repetition of them; and thus far the most satisfactory way of 
accomplishing; this is by means of the telautoi^raph, which electrically 




Fig. 23.~TI£L1:PII0M-: INSTRUMENTS- 1- IRK-COXTROL TYPKS. 
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reproduces writing and diagrams. The telautograph is necessarily a 
delicate instrument ; the basic principle of the receiver being the ingenious 
application of two D'Arsonval or Weston voltmeter movements whose 
combined action controls the reproducing pen. The transmitters in the 
primary stations are variable resistances, controlled by the transmitting 
pencil, in series with the receiver movements. These instruments were 
adopted only after much difficulty to the severe demands of the coast ar- 
tillery service. Though still far from perfect, the telautograph, as now 
constructed, gives fair satisfaction (Fig. 21). These instruments operate 
at a voltage of no, with very little allowable variation, and the con- 
necting lines to secure good results must always be maintained at the 
highest insulation. On the other hand, the telephones provided require 
no such care; they operate ordinarily with a common battery of thirty 
volts potential, but are so wired that they can be used in emergency 
with a local dry battery, placed in the instrument, if the central energy 
fails. Practically all the fire-control telephones now installed have been 
designed by the Signal Corps to meet the special needs of the Artillery. 

Tide and Meteorological Instruments. 

The types of the instruments devised for this work are shown (Fig. 24). 
Meteorological information is conveyed to the stations indicated in 
the general scheme for fire control by seroscope indicators carrying a 
current of no volts. The instruments are furnished with dials over 
which passes an indicator controlled by synchronous relays with revers- 
ing attachments, operated in unison by observers at the controlling in- 
struments in the tide and meteorological stations. Much of the data 
formerly recorded by these instruments is now considered unnecessary, 
and the instruments simplified. 

Time Interval Clocks and Bells. 

In order that observations of the target may be taken in unison and 
at regular intervals for plotting and predicting positions, time intervals 
are marked every fifteen, twenty, or thirty seconds, by bells placed in 
electric circuits controlled by master clocks in each primary station. 
These instruments (Fig. 22) operate at thirty volts. Owing to their 
delicate nature, however, the clocks have given trouble, and it is hoped 
that they may be replaced by a master motor-generator designed to 
control the time intervals for the entire post or fire command. 




Fig. 24.— AEROSCOPE INSTRUMENTS— CONTROLLERS AND INDICATORS. 
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II. The Present Status of Military Aeronautics. 
(Data from Signal Office March 15, 1908.) 

The public at large has no full realization of the fact that aerial navi- 
gation is, at the present moment, sufficiently successful to guarantee 
great practical developments in the very near future. 

France, Germany and England have, in the past few years, displayed 
unusual activity and interest in the development of air-ships for military 
purposes. At the present moment each of these countries has one or 
more successful dirigible air-ships capable of carrying several persons 
and limited amounts of supplies. 

France. Dirigible balloon La Patrie: length, 198 feet; greatest di- 
ameter, 34 feet; engines, 70 horse-power — made a flight of 146^ miles 
in 7 hours and 15 minutes, with conditions unfavorable; best speed 
34 miles per hour. The air-ship lost November 29, 1907. French Gov- 
ernment now building a new dirigible named La Republic, same type as 
La Patrie, but a little more powerful. 

The dirigible balloon l/'ille de Paris has a length of 203 feet ; greatest 
diameter, 34 feet; engines, 70 horse-power. It has made a successful 
flight of 140 miles and made a speed of 26 miles per hour. This air- 
ship was taken over by the French Army for station at Verdun, in place 
of the La Patrie, which was lost. 

In 1908 the military budget in France includes an item for the con- 
struction of a dirigible balloon much larger and faster than the La Patrie. 
It will have a length of 300 feet; greatest diameter, 35 feet; engines, 
240 horse-power, which will give an estimated speed of 60 kilometers 
per hour. 

Germany. A large rigid type dirigible balloon, designed and con- 
structed by Count von Zeppelin, has a length of 413 feet; diameter of 
36 feet; engines, 170 horse-power. This very successful air-ship has 
made a speed of 38 miles per hour. It is understood Count von Zeppelin 
is now designing a somewhat larger dirigible of the same type, which 
will be driven by engines of 240 horse-power and will probably ac- 
complish a much greater speed. 

The German military service also has a successful dirigible balloon 
designed and constructed by Major Von Parseval, and another designed 
and constructed, by Major Gross, both of which have made successful 
flights. 

England. The British Army constructed, from very limited funds, a 
small dirigible known as Military Dirigible No. i. It has made a suc- 
cessful flight, but was left exposed to the weather and somewhat dam- 
aged by storms. As a result of the preliminary experiments, the aero- 
nautical department now has under construction at Aldershot a Military 
Dirigible No. 2, having engines of 100 horse-power and designed for 
a speed of 40 miles per hour. It will carry six passengers. 

Russia. The Russian Army is now taking steps to construct several 
dirigil)le balloons of the La Patrie type. Their present estimates con- 
template the construction of a fleet of four dirigibles of that size and 
type. 

Belgium. Reports indicate that the Belgian Army has contracted re- 
cently with an aeronautical constructor in Paris to furnish a high-speed 
military dirigible. 

Italy. Reports indicate that the Aeronautical Department of the 
Italian Army has under construction a high-speed military dirigible 
balloon, which is due for completion in the spring of 1908. 
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In the development of aerial navigation, two distinct general types 
of machines are being experimented v^ith, namely, the dirigible balloon, 
which consists essentially of a gas bag supporting a suitable car, com- 
prising power to drive it through the air; and secondly, all those other 
forms of machines which possess no gas bag, but depend for suspension 
upon the dynamic reaction of the atmosphere. The machines of the 
latter class are heavier than air. 

It is believed that the Government should proceed immediately with 
the design of a high-speed dirigible balloon, equal in efficiency and su- 
perior, if possible, to the La Patrie. 

The Secretary of War has submitted to Congress an estimate of 
$200,000 for the purpose of construction of air-ships and accessories for 
housing and operating the same. The President has taken a special in- 
terest in the appropriation and has urged that it be provided by the 
present Congress. 

Aeronautical progress is so rapid at the present time that the loss 
of twelve months in case this appropriation is not provided will seriously 
delay the War Department in developing this important "military 
weapon," which is now receiving such marked attention abroad. 

Fundamental scientific investigation indicates that the dirigible air- 
ship, when properly developed, will be the burden-bearing air-vehicle 
of the future, and that no serious obstacles are presented, even to-day, 
in the construction of such a ship of great size and speed of at least 
fifty miles an hour. 

On the other hand, scientific principles indicate that the heavier- 
than-air machine must be limited to carrying small burdens at high 
speeds, and will, of necessity, be more dangerous to operate than the 
dirigible balloon. 

The fundamental influence upon military art of the development of 
the high-speed dirigible air-ship and of the aeroplane cannot fail to be 
very marked, and, as an indication of this, the Hague Peace Conference 
saw fit to take up the subject of limiting the dropping of explosives from 
such ships in time of war. 

A single battle-ship of the Connecticut type costs approximately 
eight millions of dollars, whereas the expense of a large size high-speed 
dirigible air-ship is trifling as compared with a single battle-ship, the 
whole appropriation asked for being but one-fortieth of the cost of a 
single battle-ship of this type. 

It is believed that the moral influence of an air-ship, designed and 
constructed by American engineers and capable of operating between 
different points throughout this country, would be very great, and that 
the American people would have an inherent pride in which such a ship 
and a desire to compete with and excel all other nations in this newest 
field of transportation. 

In short, it is believed that Congress will provide the comparatively 
small amount of funds necessary to enable the War Department to pro- 
ceed immediately with the design and construction of a high-speed di- 
rigible air-ship. 

Three heavier-than-air machines have been contracted for by the 
Signal Office and presumably will be tried during the coming summer. 
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